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Schering Corporation
2000 Galloping Hill Road
Kenilworth, New Jersey 07033-0530

Attention: Joseph F. Lamendola, Ph.D.
Vice President
U.S. Regulatory Affairs

Dear Dr. Lamendola;

Please refer to your supplemental new drug application dated December 23, 1996, received
December 24, 1996, submitted under section 505(b) of the Federal Food, Drug, and
Cosmetic Act for Proventil (albuterol) Inhalation Aerosol.

We acknowledge receipt of your submissions dated January 3, 1997, and September 24,
1998. Your submission of September 24, 1998, constituted a full response to our June 24,
1997, action letter. -

Reference is also made to the October 28, 1998, telephone conversation between Mr. James
Walker of your company with Ms. Parinda Jani of this Division.

The supplement provides for revised labeling as requested by the Agency for all beta-
agonists used for asthma and/or COPD.

We have compléted the review of this supplemental application, as amended, and it is
approved effective on the date of this letter.

As agreed to by Mr. Walker, the term "test spray" in the DOSAGE AND
ADMINISTRATION section, and in the Patient's Package Insert will be more clearly
defined based on the data. A “prior approval" supplement will be submitted within 6 months
of the date of this letter.

The final printed labeling (FPL) must be identical to the enclosed marked-up draft labeling.

Please submit 20 copies of the FPL as soon as it is available, in no case more than 30 days
after it is printed. Please individually mount ten of the copies on heavy-weight paper or
similar material. For administrative purposes, this submission should be designated "FPL
for approved supplement NDA 17-559/8-023.” Approval of this submission by FDA is not
required before the labeling is used.



NDA 17-559/5-023
Page 2

T—

( "\ Should additional information relating to the safety and effectiveness of the drug become
}V available, revision of the labeling may be required.

If a letter communicating important information about this drug product (i.e., a “Dear Health
Care Practitioner” letter) is issued to physicians and others responsible for patient care, we
request that you submit a copy of the letter to this NDA and a copy to the following address:

MEDWATCH, HF-2
FDA

5600 Fishers Lane
Rockville, MD 20857

We remind you that you must comply with the requirements for an approved NDA set forth
under 21 CFR 314.80 and 314.81.

If you have any questions, contact Ms. Parinda Jani, Project Manager, at (301) 827-1064.

Sincerely yours,

(" \ John K. Jenkins, M.D., F.C.C.P.

T Director
Division of Pulmonary Drug Products
Office of Drug Evaluation I

Center for Drug Evaluation and Research

Enclosure

APPEARS THIS WAY
ON ORIGINAL
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Schering Corporation
2000 Galloping Hill Road L (VIO 1998 -
Kenilworth, New Jersey 07033-0530 - '

Attention: Josepﬁ F. Lamendola, Ph.D.
Vice/ President
U.S. Regulatory Affairs

Dear Dr. Lamendola:

Please refer to your supplemental new drug applications dated December 23, 1996, received
December 24, 1996, submitted under section 505(b) of the Federal Food, Drug, and
Cosmetic Act for Proventil (albuterol sulfate) Tablets and Proventil (albuterol sulfate)
REPETABS Tablets.

We acknowledge receipt of your submissions dated January 3, 1997 and September 24,
1998. Your submissions of September 24, 1998, constituted a full response to our June 24,
1997, action letters.

These supplemental new drug applications provide for revised labeling as requested by the
Agency for all beta-agonists used for asthma and/or COPD.

We have completed the review of these supplémental applications, as amended, and they are
approved effective on the date of this letter.

The final printed labeling (FPL) must be identical to the enclosed marked-up draft labeling.

Please submit 20 copies of the FPL as soon as it is available, in no case more than 30 days
after it is printed. Please individually mount ten of the copies on heavy-weight paper or
similar material. For administrative purposes, this submission should be designated "FPL
for approved supplements NDA 17-853/S-016 and NDA 19-383/5-010.” Approval of this
submission by FDA is not required before the labeling is used.

Should additional information relating to the safety and effectiveness of the drugs become
available, revision of the labeling may be required.

If a letter communicating important information about these drug products (i.e., a “Dear
Health Care Practitioner” letter) is issued to physicians and others responsible for patient
care, we request that you submit a copy of the letter to this NDA and a copy to the following
address:
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MEDWATCH, HF-2
FDA

5600 Fishers Lane
Rockville, MD 20857

We remind you that you must comply with the réquircments for an approved NDA set forth
under 21 CFR 314.80'and 314.81.

If you have any que/stions, contact Ms. Parinda Jani, Project Manager, at (301) 827-1064.

’

Sincerely yours,

John K. Jenkins, M.D., F.C.C.P.
Director
Division of Pulmonary Drug Products
Office of Drug Evaluation I

~ Center for Drug Evaluation and Research

Enclosure

APPEARS THIS WAY
ON ORIGINAL
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PHARMACIST
TEAR AT PERFORATION
GIVE TO PATIENT

PROVENTIL®
brand of atbuterel, USP
Inhalation Aerosol

FOR ORAL INHALATION ONLY

Patient's Instructions
For Use

UPRIGHT
POSTION

MOUTH-

Figure 3

Before using your PROVENTIL Inhatation
Aerosol, raad compiete instructions
carglully.

1. SHAKE THE INHALER WELL immedi-
ately’before each use. Then remove the
tap trom the mouthplece. Check mouth-
plece for foraign ob|ects prior 1o use.
Make sure the canister is fully and Hrmiy
inserted into the actuator. The PROVENTIL
\nhalation Aerosol canister should only be
used with the yellow PROVENTIL
Jnhalation Aerosol mouthpiece. This
yellow mouthpiece should not be used
with any other inhalation drug product.
Sumilarly, the canister should not be used
with ottrer mouthpieces.

2. As with all aerosol medications. itis
recommended to “test spray” into the air
before using for the first time and in cases
where the aerosol has not been ysed fora
proloniged period of time,

3. BREATHE OUT FULLY THROUGH THE
MOLITH, expelling as much air from your
lungs as possibie. Place the mouthpiece
fulty into the mouth, holding the inhaler in
its upright position {See Figure 1) and
closing the lips around it.

4, WHILE BREATHING IN DEEPLY AND
SLOWLY THROUGH THE MOUTH, FULLY
DEPRESS THE TOP OF THE METAL CANIS-
TER with your index finger. {See Figure 2.)
5. HOLD YOUR BREATH AS LONG AS
POSSIBLE. Before breathing out. remove
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PROVENTIL®
brand of albuterol, USP
Inhatation Aerasol

FOR ORAL INHALATION ONLY

1573

QESCRIPTION The active componant of PROVENTIL Inhalation
Aerosol is albuterol, USP racamic a'-| (rm-hutylammo)memyl]-l-
hynroxy—rn-xy\ene-u.u'~dinll. a relatively selective beta,-adrenergic
bronchodilator, having the chiemical structure:

HOC
HO TZ@— CHECHNHC{CH:h
]
OH

The molecular weight ¢f atbuterol is 239.3, and the smpirical
formula is CqsHzyNOy. Albuterol is 2 white to oft-white crystalline solid.
1t i5 solubie in ethanal, spannulhsoluble in watar, and very soluble i
chiorolorm. The World Health rganization recommended name for
albuterol base is salbutamol.

PROVENTIL Inhalation Aerosci is 3 pressurized metered-dose
aerosol unit far oral inhalation. Iy cantains a microcrystalline
suspension of albuterol in prapaiiants (trichlornmonoﬂuummamane
and dichlorodifiuaromethane) with oleic acid. Each actuation delivers
100 mcg albuterol, USP from the vaive and 90 mep of albuterol. usp
trom the mouthpiece. Each 17.0 g canister provides 200 oral
inhalations.

CLINICAL PHARMACOLOGY The primary action of bata-adrenergic
drugs, mthuding albuterok, i$ to stimulate adenyl cyctase. the enzyme
which catalyzes the formation of oytlic-3°,5 -adenosing monophos-
phate (cyciic AMP) from adengsing triphpsphate (ATP) in bata-adren-
ergic cells. The cyclic AMP thus tormed mediates the ceilulac
rasponses. Increased cyclic AMP levels are associated with relaxalien
of bronchial smooth muscle and inhibition of release of madiators of
immediate hypersansitivity trom ‘ealts, espacially from mast cells.

in vitro studies and in wivo pharmacologic sludies have
demonstrated that albuterol has 2 preferential etlect on beta,-
adrenergic recepters compared with ispproterencd. While s
recognized that tiata,-adranergic Tecaplors are the predominant
receptors in oronchial smooth muscle, data indicate that thers is a
population of betas-recaptors In the human heart axisting ina
concentration batween 10% and §0%. The precise tunction of Ahese
recaptors has not been wstablished.

In contralled clinical trials, aibuterol has been shown to have more
attatt on the vespiratory iracl, in the torm of bronchiat smodth musche
relaxation than isoproterenol at camparable doses whils producing
fewer cardiovascular effecis. Controlled chinical studies and other
clinicab expenience have shown that inhialed atbuterol, like ather beta-
adrgnergic agonist drugs, can produce a signiticant cardiovascuial
affect in some patients. as ‘measured by pulse rate, blood pressure.
symptoms, and/or ECG chan%es.

Albuterol is longer acting man isoproteranol in most tients by any
route of agministration because it is not a substrate for the callutar
uptake processes for catecholamings nor 1ot catechal- 0-methyt
transterage.

The eftects of rising doses of albuterot and isoproterenal asrasols
were studied in valuntesrs and asthmatic patients. Resulls s normat
volunteers indicated that the prapansity for increass in heart rate for
albuterol is iz ta 17y that of isoproterancl. 1n asthmatic patients simiar
cardiovascular ditterentiation between the fwo dru?: was also seen.

Praclinical: intravencus studies in rats with albutarol Sulfate have
demonstrated thal albuterol crosses the plood-brain barrier ang
reachas brain concantrations that are amaunting 10 approximately
5.0% of the piasma concentrations. In structures outside the blood-
brain barrier (pineal and pituitary glangs), albuterol concentrations
were found to ba 100 times those the whaola beain.

Siugies in laboratory animals {minipigs, rodents, and dogs) have
dsmanstrated the occurrence of cardiac arrhyihmias and sudden daath
\with histologic evidence of myocardial necrosis) when beta-agonists
ang methylxanthines are administered concurrently. The clinical
significance af these tindings 15 LnKnow.

‘Pharmacokinetics: Because of it Frnﬂum absorplien trom tne
bronchi. systemic levals of aibutercl are low atter inhalation at
recommended doses.

‘Administration of ritiated albuterot by inhalation to four subjects
resulted in maximum plasma concantrations within 2 to 4 hours. Due
10 the insensitivity of the assay method. the metabolic rate and hatt-life
of eliminaticn of albuterol in plasma ceuld not be determined.
However. data from urnnary excretion Studies indicated that albuterol
wa- e ohrminatian half-lfe of 3 8 nours Approximately TZ%nof the
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Before using your PROVENTIL Inhalation

Aerosol, read complete instructions
caretully,

1. SHAKE THE INHALER WELL immed:-
ately before sach use. Then remove the
cap from the mouthpiece. Check mouth-
piace for foreign objects prior lo uss.
Make sure the canister is fulty and firmly
inserted into the actuator. The PROVENTIL
Inhalation Aerosol canister Should only be
used with the yellow PROVENTIL
Inhalation Aergsol mouthpiece. This
yallow mouthpiece should not be used
with any other inhalation drug product.
Similarly. the canister should not be used
with other mouthpieces.

2. As with all aerosol medications, it is
recommended 10 “test spray” into the air
betore using tor the first time and in cases
where the aer0s0l has not been used fora
prolonged period of time.

3. BREATHE QUT FULLY THROUGH THE
MOUTH. expeiling as much air from your
lungs as possible. Place the mouthpiece
fully into the mouth, holding the inhaler in
its upright position (See¢ Figure 1) and
closing the lips around .

4 WHILE BREATHING IN DEEPLY AND
SLOWLY THROUGH THE MOUTH. FULLY
DEPRESS THE TOP OF THE METAL CANIS-
TER with your index finger. (See Figure 2.)

5. HOLD YQUR BREATH AS LONG AS
POSSIBLE. Before breathing out, remove
the inhaler from your mouth and reiease
your finger from the canister,

6. Wait one minute and SHAKE the inhaler
again. Repeat steps 2 thwough 4 for sach
inhalation prescribed by yous physician.

7. GLEANSE THE INHALER THOROUGHLY
AND FREQUENTLY. Remove the metal
canistar and cleanse the plastic case and
tap by rinsing thoroughly in warm running
water, at least once a day. After thoroughly
drying the plastic case and cap, gently
replace the canister downward into the
case without using a twisting motion. {See
Figure 3.) Replace the cap.

DOSAGE: Use only as directed by your
physician. -

The correct amount of medication in each
inhalation cannot be assured after 200
aciuations trom the 17.0 g canister gven
though the canister {3 nat completely
empty. The canister shpuld be discarded
when the labeled number of actuations
have been used. Before you reach the
specified number of actuations, you
should consult your physitian to deter-
mine whether a refill is needed. Just as
you should not take exira doses without
consulting your physician, you also shouid
not stop using PROVENTIL Inhalation
Aerosol without consutting your physician.

WARKINGS: The action of PROVENTIL
Inhalation Aerosol may last up to 6 hours
or longer. PROVENTIL Inhalation Aerosol
should not be used more frequently than
recommended. Do not increase the dose or
frequency of PROVENTIL inhalation
Aerosel without consulting your physician.
It you find that traatment with PROVENTIL
inhalation Aerosal becomes less effective
tar symptomatic refief, yous symptoms
become warse, and/oryou need to use the
product more frequently Than usual, you
should seek immediate medical attention.
While taking PROVENTIL Inhalation
Aercsol, other asthma drugs and inhaled
medicines should be used only as pre-
scribed by your physician.

Contents Under Praasure. Do not punc-
wre. Do not store near heat or open flame.
Exposure to temperatures above 120°F
may cause bursting. Never throw con-
fainer into fire or incinerator. Keep out of
reach of children. Avoid spraying in eyes.

Siare batwesn 15°snd 30°C (58 and
86°F). Failurs 10 use the product within
this temperature range may resutt in
improper dosing. Shake well before
using. For optimal results, the canister
should be a1 room temperature bafore
use.

THIS LEAFLET SHOULD ACCOMPANY EACH PROVENTIL INHALATION AEROSOL OR REFILL DISPENSED

IVE PATIENT'S INSTRUCTIONS TO PATIENT
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from the mouthpiece. Each 17.0 g canister provides 200 orai
inhalations.

CLINICAL PHARMACDLOGY The pnmary achon of bata-adrénergic
drugs. mcluding atbuterol. is to shmulate ademyl cyclase. the enzyme
which catalyzes the formatian of cyelic-3°.5 -adenogine monophos:
phate (cychc AMP} from adenosine tnphosphate {ATP) in beta-adren-
ergic cells. The cyclic AMP thus formed madiates the cellulae
responsas. Incraased cyclic AMP levels are associated with retaxation
of bronchial Smooth muscle and inhibition of release of mediators of
Immediate hyparsensitnaty trom cells. sspeciatty from mast ceils.

In witro studies and in vivo pharmacologic studres have
demonstsated that albuterol has a preferential etiect on-beta,-
adrenergic receptors compared with (soproterenol. While it is
recognized that beta,-adrenergic receptors are the predominant
receptors in bronchial smooth muscle, data indicate thal there is a
population of beta-receplors (M the human hearl gxisting in a
concentration between 10% and 50%. The precise function of these
raceptors has not been.estabhshed.

\n controlled clinical traals, albutercl has basn shown 1o have more
effact on the raspiratory tract, in the form of bronchial Smooth muscle
relaxation than isoproterenol at comparable doses while producing
tawer cardigvascular eftects. Controlied clinical studies and other
clinical exparience have shown that inhaled albuterol. like other beta-
adrenergic agonist grugs, can produce a significamt cardiovascular
eftect in some patients, as measured by pulse rate, dlood prassure.
symiptoms, andfor ECG changes. - - -

Albuterol is longer acting than isoproterenct in most patients by any
route of administration becausa it is not a subsirate for the cebular
uptake processes for catecholamines nor for catechol-O-methyl
transferase.

The effects of rising doses of atbutero and iseproterencl aerosols
werg studwd in volunteers ang asthmatic patients. Results in pormat
volunteers ingicated that the propensity for increase in heart rate for
albuterol is 1/, 1o 1/, that of isoproterenot. In asthmatic patients similar
cardiovascular ditferantiabion betwean the two drugs was also seen.

Prachiniesl; Imravenous studies in rats with albuterol sulfate have
demaonstrated that albuterol crosses the blood-brain barrier and
reaches brain concanirations that are amounting to appioximataly
5.0% of the piasma concentrations. tn structures outside the blood-
brain barrier (pinaal and pituitary glands). albuterol concentrations
ware found to be 100 times those in the whole brain.

Studies in labaratory animals (minipigs. rodents, and dogs) have
demonstratad the ocourrence of cardiac arrhythmias and sudden death
{with histologic avidence of myocardial nacrosis) when beta-agonists
and methylxanthines are administered concurrently. The clinical
signiticance of these hindings is unknown

Pharmacokinstics: Because of its gradual absorption from the
bronchi. $ystemic levals ot albuterol are low after inhalation at
recommended doses.

Admunistration of tritiated albutergl by inhalation to four subjects
resultad in maximum plasma concantrations within 2 to 4 hours. Due
to the insensitivity of the assay method, the metabolic rate and hali-lie
of siimination of albuterol in plasma could not be determined.
Howsver. data from urinary excretion studies indicated thal albutero
has an elimmation half-lifa of 3.8 hours. Approximately 72% of the
inhaled dose is sxcreted in the urine within 24 hours. 28% as
unchanged drug and 44% as metabolite.

Chinical Trials: In contrailed clinical triais the onset of improvement
in pulmonary function was within 15 minutes, as detsrmined by both
maximal midexpiratary flow rate (MMEF) and FEY,. MMEF
measusements also showad that near maximurn improvemant in
guimunary function genaraity occurs within 50 to 80 minutes. following

inhalations. of albuterol and that clinicaty significant improvemant
genaratly cantinues for 3 to 4 hours in Mot patians. bn clinical trials,
Some patkents with 2sthrma snowed 2 therapeitic response (defined b?'
maintaining FEV, vaiuss 15% ¢r more above baseline) which was still
apparent at 6 hours, Continued etactiveness of albutero! was
demonstrated over a 13-week period in these same trials.

In clinica! studies, 2 inhlations of albikerol taken approximately 15
minutes prior 1o exercise prevented axercise-induced bronchospasm,
as semonstrated by the maintenance of FEV, within B0% of baseiine
values in the majonty of patients. One of these studies also evaluated
the duration of the prophylactic sifect 1o repeated axercise challenges,
which was svident at 4 hour$ in the majority of patients, and at &
frours in approximately ane third of the patwnts.

INDICATIONS AND USAGE PROVENTIL Inhalation Aerosol is indi-
cated in patients 12 years of age and older, tor the prevention and
relief of bronchospasm in patients with reversible absteuctiva airway
disaase, and for tha prevention of axsrcise-induced bronchaspasm.

CONTRAINDIGATIONS PROQVENTIL Inhalation Aerosol is contraindi-
cated in patients with a history of hypersensitivity to albuterol or any
of its components.

WARNINGS Osterlorstion of Asthma: Asthma may deteriorate
aculely ever a period of hours, or chronically over several days or
longer. If the patient nesds more doses of PROVENTIL inhalation
Aerosol than usual, thes may be 2 marker of destabilization of asthma
and requires re-gvaluation of the patient and the treatmant regimen,
giving special i 1 1o the possible need for anti-i Wy
treatment, 8g. canicosteroids.

Uss of Anti-inflammatoery Agenit: The use of beta-adranergic
agonist bronchodilatars alone may not be adequate to controt asthma
in many patients. Earty consideration should be given to adding anti-
inflammatory agents, #g, conicostaroids.

Paragoxical Bronchospasm: PROVENTIL Inhalation Asrosol can
produce paradoxical bronchospasm. which may be life threatening. It
paradoxical bronchespasm cccurs. PROVENTIL Inhatation Aerosal
should be discomtinued immediately ang atternative therapy instituted.
11 should be recognized that paradoxical bronchospasm, when
associated with inhaled formulations, {requently occurs with the first
wuse of a new canister or vial.

Cardipvazcular Eifects: PROVENTIL Inhatation Asrosof, like ail
other beta-adrenergic agopists, can produce a clinically signiticant
cardiovascular ettect in some patients as measured by pulse rate,
blood pressure, and/or symptoms. Although such eftects are

on atter inistration of PROVENTIL Inhalation Aerosol 2t
recommended doses, if they occut, the drug may need to be
discontinued. In addition, beta-agonists have besn reporied to groduce
etactrocardicgram (ECG) changes, such as flattening of the T wave,
prelongation of the QT interval, and ST segment depsession. The
climcal 51Enilicance of these lindings is unknown. Theretore,
PROVENTIL tnhalatian Aercsol, like all sympathemimeiic amines,
should be used with caution in patients with cardiovascular disorders,
especially coronary insufficiancy, cardiac archythmias, and
hypertension.

yparsensitivity Reacti immediate hyprsunsmvily
reactions may oceur atter aor ton of albuterol, as ated
by rare ¢cases of urticaria, angioegema, rash, bronchaspasm,
anaphylaxis, and oropharyngeal edema.

PRECAUTIONS Ganeras: Albuterol, as with ali sympathomimstic
aminas. should be used with cautign in patiants with cardiovasculas
disorders. especially coronary insufficiency, cardiac arrhythmias. and
hypertension; in patients with convulsive disorders, hypestnyroidism,
or diabetes metlilus; and in patients who are unusually responsive o
sympathomimetic amines. Clinicaily significant changes in systolic and
diastolic blood pressure have been seen and could be expected to
OCEUF 1N S0me patients atter use of any beta-adrenergic bronchoditator.
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2. As with all 2eroso) medications, 1t 1s
recommended to “test spray” into the air
belore using for the first time and in cases
where the aerosol has not been used for a
prolonged peried of time.

3. BREATHE OUT FULLY THROUGH THE
MOUTH, expelling as much air from your
lungs.as possible. Place the mouthpece
Tully inf5¥§-mouth, holding the inhaler in
its uprignt position {See Figure 1) and
tlosing the lips-around it.

4. WHILE BREATHING IN DEEPLY AND
SLOWLY THROUGH THE MOUTH, FULLY
DEPRESS THE TOP OF THE METAL CANIS-
TER with your index finger. {See Figure 2.)

5. HOLD YOUR BREATH AS LONG AS
POSSIBLE. Betore breathing out, remove
the inhater from your mouth and release
your finger from the canister.

6. Wait one minute and SHAKE the inhaler
again. Repeal steps 2 through 4 for each
inhalation prescribed by your physician.

7. CLEANSE THE INHALER THOROUGHLY
AND FRECQUENTLY. Remove the metal
canister and cleanse the piastic case and
tap by rinsing tharaughly in warm funning
water, at least once a day. After thoroughly
drying the plastic case and cap, gently
replace the canister downwara into the
case without using a twisting motion, {See
Figure 3.) Repiace the cap.

DOSAGE: Use only as directed by your
physician.

The corsect amount of madication in each
inhalation cannot be assured atter 200
actuations from the 17.0 g canister sven
though the canister is not completely
empty. The canister should be discarded
when the labeled number of actuations
have been used. Before you reach the
specified number of actuations, you
should consult your physician 1o deter-
mine whether a refill is needed. Just as
you shoutd not take extra doses without
consulting your physician, you atso showld
not stop using PROVENTIL Inhalation
Aerosol without consulting your physician.

WARNINGS: The action of PROVENTIL
Inhatation Aerosol may last up 1o 6 hours
or longer. PROVENTIL Inhalation Aerosol
should not be used more frequently than
recommended. Do not ingrease the dose or
freguency of PROVENTIL Inhalation
Aerosol without consulting your physician.
If you tind that treatment with PROVENTIL
Inhalation Aerosol becomes less effective
fer symptomatic relief, your symptoms
become worse, and/or you need o use the
product more frequently than usual, you
should seek immediate medical attention.
While taking PROVENTIL Inhalation
Aerosol. other asthma drugs and inhaled
medicings should de used only as pre-
scribed by your physician.

Contents Under Prassura. Do not punc-
tufe. Do not store near heat or open flame.
£xposure to temperatures above 120°F
may cause bursting. Never throw con-
tainer into fire or incinerator. Keep out of
reach of children. Avoid spraying in eyes.

Store between 15°and 30°C (59" and
B6°F). Failure to use the product within
this temperature range may resutt in
improper deting. Shake well bators
using. For optimal resulis, the canister
shouid be at room tempersture betors
use.

Note: The indentet statement below is
required by the Federal gavernment's
Clean Air Act for all products comtaining or
manufactured with chioroftuorpcarbons
{CFCs). . -
This product coMains dichlpro-
diftupromethane (CFC-12) and trichloro-
madnoftueromethane (CFC-11}. sub-
stances which harm the gnvirgnment by
destroying ozone in the upper atmos-
phere.
Your physician has determined that this
protuct is ékeiy 10 heip your personal
heaith. USE THIS PRODUGT AS
DIRECTED. UNLESS INSTRUCTED 70 DO
OTHERWISE BY YOUR PHYSICIAN. If you
have any questions about alternatives. con-
sult with your physician.

Scherng Corperation
Kenilwarth, NJ 07033 USA

Copynght © 1986, 19393, 1995 1999,
Schenng Corparabion Al ngnts Teserved
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valunteers indicated that the propensity tor increase (n neart rate for
albuterol is /5 to 1, that of isoproterzngl. In asthmatic patients similar
cargiovascular differantiation befween the two drugs was atso seen.

Preghinical; Intravenous studies in rats with atbuteral sulfate have
demonstrated that albuteral crosses the blood-brain barrer ard
reachas braitt concantrations that ars amounting ko approximately
5.0% of the plasma concentrations. In structures outside the biogd-
brain datrier (pineal and pituitary glands), albuterol concentrations
were tound to be 100 times those in the whole brain.

Studies in laboratory animais {minipigs, roderis. and dogs) have
demonstrated the pccurrence of Cargiac arthythmias and suddsn death
{with histologic svidence of myocardial necrosis) when beta-agonists
and methylxanthines are admunistered concurrently. The climcai
sigruficance of these fingiings is unknown. N

Pharmacokinetics: Because of its gradual absorption from the
bronchi, systemec lavels of aibuterol are low alter inhalation at
racommended goses. ~

Administration of tritiated albutergl by inhatation to four subjects
resulied in maximum piasma concantrations within 2 1o 4 hours. Oue
ta the insensitivity of the assay method, the metabalic rate and hatt-tife
of elimination ot albuterol in plasma could not be determined
However, data from uninary excretion studies indicated thal atbuterol
has an elimination haif-life of 3.8 haurs. Approximately 72% of the
inhaleo dose is excreted (n the urine within 24 nours. 28% as
unchanged drug and 44% as metabakile

Clinical Triaks: In comrolled chinical triais the onset of improvement
in pulmonary tunction was within 15 mmutes, as datermned by both
maximal migexpiratory flow rate (MMEF) and FEV,. MMEF
measuremesnts also showed that near maximum improvement in
pulmonary function generally eccurs within 60 to 80 minutes, tollowing
2 mhalations of albuterol and that clinically significant improvement
generally continues for 3 to 4 hours in most patients. In clinical trials,
some patients with asthma showed a therapeutic response {dehned n}«
maintaining FEV, values 15% or more above hasellneg which was still
apparemt at 6 hours. Continued eHectiveness of albuterol was
demonstrated over a 13-weak period in these same trals.

In clinical studies. 2 inbalations of albuterot taken agproximataly 15
minutes prior to exsrcise pravented exercise-induced bronchospasm,
as gemonstrated by the maintenance of FEV, within BO% of baseling
values in the majority of patients. One of these studies also evaluated
the duration of the prophylactic etfect to repeated exercise challenges,
which was evident at 4 hours in the majority of patents, and at 6
hours in approximalety ona thirg of the patients.

INDICATIONS AND USAGE PROVENTIL tnhalation Aerosol is indi-
cated in patients 12 yeats of age and older. for the prevention and
relief o bronchospasm in patients with reversible obstructive arway
disease. and for the prevention of exercise-induced bronchospasm.

CONTRAINDICATIONS  PROVENTIL (nhaiation Aerosol i§ contraindi-
cated n patients with a history of hypersensitivity 10 albuterol or any
of its components.

WARNINGS Datarioration of Asthma: Asthma may deteriorate
acutely over a period of hours, or chronically over saveral davs or
longer. it the patient needs more doses of PROVENTIL: (nhalation
Aerosoi than usual, this may be a rmarker of destabilization of asthma
and requires re-evaluation of the patient and the trsatment regimen.
giving spacial consideratian to the possible need for anti-inflammatory
treatmaent, €g, corticosteraids.

Use of Antl-inflammatory Agents: The use of beta-adrenergic
agomist branchodilators alone may not be adeguate to control asthma
in many patients. Early consideration shouid be given 1o adding anti-
inlammatary agents. eg, corticosteraids.

Paradozicel Bronchospasm: PROVENTIL Inhalation Asrosol can
protduce paradoxical bronchospasm, which may be life threatening. If
paradoxical bronchospasm occurs, PROVENTIL Inhalation Aercsol
should be discontinued immediately and alternative therapy instituted
It should ba recognized that paradoxical bronchespasm. when
assogiated with inhaled tormuiations, frequently o¢curs with the first
use of a new canister or vial,

Cardiovascular Effects: PAOVENTIL Inhaiation Aerosos. like all
other beta-adranergic agonists, an produce a clinically significant
cardiovascular affect in Some patients as measured by pulse rate,
blood pressure. and/or symptoms. Aithough such effects are
uncommon after administration of PROVENTIL Inhalation Aerosol at
recommendged doses, if they occur. the drug may need to be
disconrtinued. In addition, beta-agonists have been reporied to produce
elactrocardiogram (ECG) changes. such as flattening of the T wave.
prolengation of the QT interval, and ST segment depression. The
clinical SIEHI"CBHCB of these findings 15 unknawn. Therefore,
PROVENTIL Inhalation Aerosol. like all sympathomimetic amines,
shautd be used with caution in patients with cardiovascular disorders.
especialty coronary insufficiency, cardiac arrhythmias, and
hypartension.

Immadiate Hyparsensitivity Reactions: Immediate hyparsensitivity
reactions may oceur after administration of albuterol, as demonstrated
by rare cases of urticania, angioedema, rash, bronchaspasm,
anaphylaxis, and oropharyngeal egema.

PRECAUTIONS General; Albuterol, as with all sympathomimetic
amines. should be used with caution in patients with cardiovascular
disorders. especialty coronary insufficiency, cardiac arrhythmias, and
hypertension. in patients with convuisive disorders, hyperthyroidism,
or diabetes mellitus: and in patients who are unusually responsive to
sympathomimetic amines. Clinically significant changes in systohic and
diasighic blood pressure have beéen seen and couid be expected to
occur in some patients after use of any beta-adrenergic bronchodilator.

Large doses of intravencus albuterod have been reposted to
aggravate Dfl'ﬂ!lﬂiﬂ% diabetes mellitus and ketoacidosis. As with
other beta-agonists. albuterol may produce significant hypokalemia in
some patients. possibly through intracetiular shunting, which has the
potantial to produce adverse cardiovascular effects. The decreasa is
usually transient. nol reguiring suppiementation

Information For Patlants: The action of PROVENTIL Inhalation
Aerosol may last up ¢ § hours of longe:. PROVENTIL tnhadation
Aerosot should not be used more frequently than recommeanded. Do
not increase the dose or trequancy of doses of PROVENTIL Inhalation
Aerosol withou! consulting your physician. It you find that treatment
with PROVENTIL tahatation Aerosol becomes less effective for symp-
tomatic refief, your $ymptoms become worse, and/or you néed 10 use
the product more frequently than usual, you should seek megical
atterdion immediately. While you are using PROVENTIL Inhalation
Aerosol. other inhaled drugs and asthma medications showid be taken
ondy as directed by your physician. Common adverse eMects includs
palpitations. chest pain, rapid heart rate, tremor, ar nervousness. i

DU are prégnant or nursing, contact your physician about the use of
PROVENTIL Inhalation Aerosol. Effective and ‘safe use of PROVENTEL
tnhalation Aerosal includes an understanding of the way that it should
be administered. See INustrated Patient’s instructions For Uss.

The contents of PROVENTIL inhalation Aerosol are under pressure
Do not puncture. Do not use or store near heat or open flame,
Exposure ta temperatures above 120°F may cause bursting. Never
throw into fire ar inci ar. Keep out of reach ol children.
Avoid spraying n eyes.

Drug inieractions: Other short-acting sympathomimetic aerosol
bronchodilators shoult not be used toncomitantly with aibuterol. i
addibonal adrenergic drugs are 10 be admumisterad by any route, they
sgould ba used with taution tg avasd deleterious cardiovascular
effacts

Bata Biockers: Beta-adrenermic receptor hiocking agents nat only
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DOSAGE: Use only as directed by your
physician.

The correct amount of medication in each
inhalation cannet be assured after 200
actuations trom the 17.0 g canister even
fhough the canister is not completaly
empty. The canister shouid be discarded
when the sabeled number Feagduations
have been used, Betore you reach the
specified nymEr of attuations, yog_
should consult your physician 1o deter-
mine whether a refill is needed. Just as
you should not take extra doses without
consulting vour physician, you also should
not stop using PROVENTIL Inhalation
Aerosol without cansulting your physician.

WARNINGS: The action of PROVENTIL
Imhalation Aerasol may last up to 6 hours
or longer. PROVENTIL Inhalation Aerosol
should not be used more freguently than
recommended. Bo not increase the dose or
frequency of PROVENTIL inhalation
Asrosol without consulting your physician,
It you find that treatment with PROVENTIL
Inhalation Asrosol becomes less effective
for symptomatic reliel, your symptoms
become worse, and/or you neec to use the
product more trequently than usual, you
should seek immediate medical attention.
While taking PROVENTIL Inhalation
Aerosot, other asthma drugs and inhaled
medicines should be used only as pre-
stribed by your physician

Contents Under Pressure. Do not punc-
ture. Do not stere near heat or open fame.
Exposure to temperatures above 120°F
may cause bursting. Never throw con-
tainer inte fire or incinerator. Keep out of
reach of chitdren. Avoid spraying in eyes.

Store batwesn 15°and 30°C (59°snd
B5°F). Fadlure to use the preduct within
this temperature range may result in
improper doging, Shake well bafore
using. For opiimal resulty, the canixtsr
should bs at room tamperaturs batore
use.

Note: The indented statement below is
required by the Fedaral government's
Clean Air Act for ahl products containing or
manutactured with chiorofluorocarbons
{CFCs).
This product contains dichéore-
difluoromethane (CFC-12) and trichloro-
mongfiuoromethane {CFC-11), sub-
stances which harm the environment by
destroying ozone in the upper almos-
phere. :

Your physician has determined that this
product is likely to hetp your parsonal
heaith. LISE THIS PRADUCT AS
DIRECTED, UNLESS INSTRUCTED T0 0O
OTHERWISE BY YOUR PHYSICIAN. If you
have any questions about alternatives, con-
sult with your physician.

Schering Corgoration
Kenuwerth, NJ 67033 USA

Copyright © 1986, 1993, 1995 1999,
Scharng Corperation All nghts reserved
19529320 Rev. B/99
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values in the majority of patients. One of these Studies aiso evaiuated
the duration of the prophylactic sffect to rapeated exercise challenges,
which was svident at 4 hours in the majority of patients, and a1 &
hours in approximately one third of the patents.

INDICATIONS AND USAGE PROVENTIL Inhalation Aerosot is indi-
cated in patients 12 years of age and alder. tor the prevention and
relief ot bronchospasm in patients with reversible obstructive airway
disease, and for the prevention ol exercisa-induced bronchospasm.

CONTRAINDICATIONS PROVENTIL inhatation Asrosol is contrangi-
cated in patients with a history of hypsrsansitivity 10 albutersl or any
of its compaonants.

WARNINGS Deteriorstion of Asthma: Asthma may deteriorate
acutely oveér a period of hours, or chrnmcallx over several days or
longer. If the patant needs mare doses of PROVENTIL Inhalation
Asrosol than usual, this may be a marker of destabilization of asthma
andl requires re-evaluation of the patient and the treatment regqimen,
piving special consideration o the possible need for anti-inflammatory
treatment, g, corticosteroids.

Use of Anti-inflammatory Agenis: The use of beta-adrenergic
agonist bronchodilators alone may not be adequate to control asthma
N many patients. Early consideration shoutd be Qiven to adding anti-
inflammaltory agents, eg. carticosteroids.

Parsdoxical.Bronchospasm: PROVENTIL Inhalation Aerpsol can
produce paradaxical bronchospasm, which may be lite threatening. If
paradoxical bronchospasm occurs, PROVENTIL Inhalation Aerosol
shouid be discontinued immediately and attemative therapy mnstituted.
it should be recognized that paradoxital Bronchaspasm, when
associated with inhaled formulations, frequently occurs with the first
use of a new canister or vial.

Cartlovascular Effacts: PROVENTIL tnhafation Aerosol, like all
other beta-adrensrgic apenists, can produce a clinically signiticant
cardiovascular effact in some patients as measurec by puise rate,
blgod pressure. and/or symptams. Although such effects are
uncommon atter administration of PAOVENTIL Inhalation Aerosot at
recommended doses. if they occur, the drug may need to be
discontinued. In addition. bata-agonists have bean reported to produce
electrocardiogram (ECG) changes, such as flattening of the T wave,
proiongation of the QT interval, and ST segment depression. The
clinica! significance of these findings 15 unknown. Therefore.
PROVENTIL inhalation Aerosol. like all sympathomimetic 2mines.
should be used with caution in patients with cardiovascular diSordars,
especidlly coronary insutficiancy, cardiac arrhythrmas, and
hypertension.

Immedists Hypersunsitivity Reactions: Immaedsate hypersensitivity
reattions may occur after administration of albuterol, as demonstrated
by rare cases of urticaria, angioedema, rash, bronchospasm,
anaphylaws, and oropharyngeal edema.

PRECAUTIONS Ganeral: Aitwterol, as with all sympathomimetic
aminas, showld be used with caution in patients with cardiovascutar
disorders, aspecialty coronary insutficiency, cardiac arrhythmias, and
hypertension: in patiants with canvulsive disoraers, hyperthyroidism.
or digbetes mellitus; and in patients who are unusually responsive to
sympathomimetic amines. Glinically sigrificant changes in systolic and
diastalic blood pressure have baen seen and could be expected to
occur in some palients atter use of any beta-adrenergic bronchedilator.

Large doses of rntravenous albuterol have besn reparted 1o
aggravate pre-:istin% mabetes mellitus and ketoacidosis. As with
other beta-agonists. albuterol may produce significant hypokalemia in
some patients, possibly through intracellular shunting, which has the
potential to produce adverse cardiovascular effects. The decreass is
usually transient, not requiring supplamentation,

Intormation For Patisnts: The action of PROVENTIL Inhalation
Aerosol may 1ast up to 6 hours or longer. PROVENTIL [nhalation
Aergsot should not be usad more freguently than recommeanded. Do
not increase the dose or frequency of dosas of PROVENTIL Inhalation
Agrosol without consulling your physician. It you tind that treatment
with PROVENTIL inhalation Aerosol becomes (ess eMective for symp-
tomatic rekiel, your symptoms become worse, and/or you need to use
the product more fraquently than usual, you should seek medical
attantion immediately. While you are using PROVENTIL nhalation
Aergsol, other inhaled drugs and asthma medications should be taken
only as directed by your physician. Common adverse eHects include
palpitations, chest pan. rapid heart rate, tremor, or nervousness. If
;ou are pregnant of nursin, contact your physician about the use of

AOVENTIL Inkalation Aerosol. EHactive and sate use of PROVENTIL
Inhatation Aergsol inctudes an understanding of the way that it should
be administerad. See Mustrated Patient’s Ingtruttions For Use.

The comtents of PROVENTIL Inhasation Aerosol are under pressure.
Do nat puncture. Do not use or stors naar hsal or apen flame.
Exposure to temperatures abave 120°F may cause bursting. Never
throw container nto fire ar incinerator. Keep out of reach of children.
Aveid spraying in eyes.

Orug Isteractions: Cther short-acting sympathomimatic aerosot
bronchoditatars should not be used concomitantly with albutersl. If
aoditional adrenergic drugs are to be admiristerad by any route, they
sguuld be used with caution 10 avoid deletenious cardiovascular
atects.

Beia Blockers: Beta-adrenergic recaptor biocking agents not onl{
block the pulmonary effect of bata-agonisis, such as PROVENTI
tnhalation Aercsal but may produce severe bronthaspasm in
asthmatic patients. Theretora, patients with asthma should not
normally be treated with beta-blockers. However, under certain
circumstances, g, as prophylax:s after myocardial infarction. these
may be no acceplabie alternatives to the use of bela-adrenergic
nloclun? agents in patients with asthma. in this setting, cardioselective
beta-blockers could be considered, although they should be
administered with caution.

Divrstics: The ECG changes and/or hypokalemia that may result
trom the administration of nanpotassium-sparing diuretics (Such as
loop or thiazide diuretics) tan be aculely worsened by bata-agonists,
espaciaty when the recommended dose of the beta-agomst is
exceeded. Although the clinical sipnilicance of these stfects 15 nat
Knawn, caution is advised in.the coadmnistration of beta-agonists
with nonpotassium-spaning diuretics.

Digoxin: Mean decreases of 16% to 22% in serurn digoxin levels
were demonstrated after single dose imtravengus and oral
administration of albuterol. respectevely, to normal volunteers who had
recaived digoxin for 10 days. The clinical significance of this finding
far patients with obstructive airway disease who areé receiving albutercl
and digoxin on a chronic basis i§ unclear. Neverthaless. it would ba
prudent to carsfuily evaluate the serum digoxin lavels in patients who
are currently receving digaxin and albuterpl.

Monoamine Oxidase Inhibitors ot Tricyclic Antidepressants:
Albuterol should be administered with extreme caution o patieats
beirg treated with monoamine oxidase inhebitors or tricyclic
antidepressants, or within 2 weeks of discontinuation of such agents.
because the action of albuterol on the vascular system may be
potantated.

Carcinogsnasis, Mutagenesis, and impairment of Fertility: In a 2-
year Study 1n Sprague-Dawley rats, aibuterpl suifats cavsed a
significant dose-related increase in the incidence of benign
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AFLET SHOULD ACCOMPANY EACH PROVENTIL INHALATION AEROSOL OR REFILL DISPENSED

leiomyomas cof the masovarium 3t and above dietary doses of 2.0
mg/g (approximately 15 himes the maxrmum recommended day
inhalation dese for aduits on an mg/m’ basis). in another study this
effect was blocked Dy the coadmimstration of prapranolol. a non-
selsctive beta-adrenergic antagonist.

In an 18-month study 1n CD-1 mice, albuterol Suitate showed no
evidence 0! tumongenicity al dietary deses up to 500 mg/kp
(approxsmately 1700 times the maximum recommended darky
inhalation dose for adylts on an mg/m° basis). In 3 22-menth study it
the Gotden Wamster. albuierol sultate showed no evidence of
fumanigenicity at cietary doses up to 50 mg/kg (approximately 230
times Ihe maxmum recommended daily inhalation dose for adults on
an mg/m’ basis).

Albuterol sulfate was nol mutagenic n the Ames test with or
without metabolic activation using tester strains §. typhmturium
TA1537. TA1538, and TAS8 or E. coli WP2. WP2uvrA, and WP67 No
lorward mutation was Seen i yeast strain 5. ceréwvisige S9 nor any
milolic gens convers:n in yeast strain S cerewisiae JDY with or
without metabalic activaion. Flugctuation assays in S. typhimurium
TAS8 and E. coh WP2, both with metabolic activation, were negative
Albuterol sulfate was not clastogenig 1n @ human peripheral
tymphotyte agsay or 1n an AN1 $train mpuse micronucleus assay.

Reproduction studies in rats demansirated na ewidence of tmpaired
fertility at oral doses of albuteral suifate up to 50 mgrkg
(approxsmately 340 times the maximum recommended daily inhaiation
dose for adults on an mg/m’ basis).

Teralogenic Eltects—Pregnancy Category €: Albuterol sultate has
been shown to be teratogenic in mice. A study in £D-1 mice at
subcutaneous {sc) doses at and above 0.25 mgikp (approximatety
equal 1o the maximum recommended daily inbalation dose tor adults
0n an mg/m basis}. nduced cleft palate tormation in & of 311 (4.5%)
fetuses Al an sc dose of 2.5 mp/kg (approximaieiy B imes the
Maximurm recommendet daily mhaiahen dose tor adults on an mg/m?
basis) atbwlerol suitate induged cleft palate tormation in 10 of 108
(9.3%) fetuses. The drug did not induce cleft palate tormation when
administered al an sc dose of 0.025 mg/kg (signiticantly less than the
maximum recommendad daily inhalation dose for adults on an mg/m?
basis). Cleft palate also gcourred in 22 of T2 (30.5%) fetuses from
females treated with 2.5 mo/kg isoproteranal (positive contrat)
administared subcutaneously.

A reproduction study in Stride Dutch radbits revealed cranoschisis
in 7 of 19 (37%) fetuses when albuterol sulfate was admunistarad
orally at a dose of 50 m/kg (approximatety 680 times the maximum
recommended daily inhatabion dose for adults on an mo/m? basis)

Studies in pregrant rats with iritiated albuteral demenstrated that
approwimately 10% of the circulating maternal drug is translerred to
the tetus. Disposition in the fetal lungs is comparable to maternal
tungs, but fetal liver disposition is 1% of the matemal hver levels.

here are no adequate and well-controlled studies n pregnant
women. Because amimal reproduction studies are not always
predichive of human response. albutero) shouid be used during
'prunnancy only if the potential benefit justities the potentiai risk to the
elus.

During worldwide marketing experience. varous congemtal
anomahes, including clett palate and limb detects, have been reported
in the oMspnng of patients being trealed with ibuteroi, Some of the
mothers were aking multiple medications during their pregnancies.
Because no consistent pattern of defects can be discarned. a
Telatipnship between albuteroi use and congenital anomalies has not
been established.

Use in Labor and Dalivary—Use in Labot: Because of the potential
tor bela-agonist interference with ulering cantractility. use of
PROVENTIL Inhalation Aercsol for reliet of bronchospasm during
labor should be restricted to those patients in whom the benefits
¢tlearly outweigh the risk.

Tocolysis: Albuterol has not been appraved far the management of
preterm labor. The benedit:risk ratio whan atbuterol 15 administered tor
tocolysis has not been established. Serious adverse reactions.
Including maternal pulmonary édema. have bean reported durning of
following treatment ot premature iabor with betay-agenists. incluging
albuterol.

Rursing Maothers: It 1s not known whather this drug is excreted in
human milk. Because of the potential for tumorigenicity shown for
albuterol in soma animal siudies. a decision should be made whether
to thscontinge nursing or to discontinue the drug. taking nto account
the importance of the drug to the mother

Padintric Use: Satety and etfactiveness in children below the age of
12 years have not been established

ADVERSE REACTIONS The adverse reactions of albuterol are similar
In nature 1o those of ather sympaihomimedic agents. although the inci-
dence of certain cardigvascular eflects is less with albuterol.

Parcont incldence of Adverse Reactions in Pailents
2 12 Yoars of Age in a 13-Week Clinical Trial* {n=147)
PROVENTIL tsoproterenol

Tremor <15 <15
Nausea <15 <15
Tachycargia 10 10
Paipitations <10 <15
Nervousness <10 <15
Increased Blood Pressure <5 <5
CiZZiness <5 <5
Heartburn ch <5
*A 13-week, double-biing study compared albuterel ang
1soproterenal aefosals in 147 asthmatm patients.

Cases of urlicana, angioedemna, rash, bronchospasm, hoarseness,
oropharyngeal edema, and arrhythmias {including atrial fibrillation,
supraventricular tachycardia. and axtrasystoles) have aiso been
reported after the use of nkaled aibuterol. in addition, albuterol. like
other sympathomimetic agents. can cause adverse reactions sugh as
hypertensien, angina. vemiting. vertigo, central nervous system
stimulation, insomnia, headache, unusual taste, and drying or irritation
of the aropharynx

OVERDOSAGE The expected symptoms with overdosage are those
of excessive beta-adrenergic simulation and/or occurrence or exag-
geration of any of the symptoms listed under ADVERSE REACTIOOIE.
9, angira. hypertension. tachycardia with rates up to 200 beats per
minute, nervousness. headache. tremor. dry mouth, palpitation, nay-
sed. dizziness, and insomnia, in addition, seizures. hypotension,
arrhythmias, Tatigue, mataise. and hypokatemia may alse accur. As
with all sxmpathom:mehc aerosol medications, cardiac asrest and
even death may be associated with abuse of PROVENTIL Iahkalatian
Aerose!. Treaiment consists of discontinuation of PROVENTIL
Inhalation Aerosol tegether with appropriate symptomatic therapy. The
Judicious use of a cardioselective beta-receptor biocker may be con-
sidered. bearnng in mind that such medication can produce bron-

mhece e Thers G At oo danee e datrrereonn o A4l e
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RMACIST — DETACH HERE = AND GIVE PATIENT'S INSTRUCTIONS TO PATIENT

Ligarly DUTWEIg LNE nisk

Tatoiysis; Aibuteroi has not been approvad tor the management of
praterm labor, The benefit-isk ratio when albuterol is adrministered for
toceiysis has not been establisned. Serious adverse reactions.
ncluding maternal pulmonary edema. have been reported dunng or
following treatment of premature Labor with beta,-agonists. mcluding
albuterol.

Nursing Mothers: 1t is no! known whether this drug 18 excreted in
human milk. Because of the potential for tumongenicity shown for
albuterol in some amimal studies. a decsion should be made whether
to discontiniue nursing or to discantnue the drug. taking Into account
the importance of the drug to the mother

“Pediatric Use: Safety and ettectiveness i children below the age of
12 years have nat been estabiished.

ADVERSE REACTIONS Tne adverse reactions of albuterol are simdar
n nature to those of other sympathomimetic agents. afthough the inci-
dence of certain cardiovascular effects is less with albuterol.

Percent Incidence of Adverse Reaclions in Paliants
=12 Years of Age in 3 13-Week Clinical Trial* (na147)

PROVENTIL Isoprolerencl
Inhalation Aerozal {nmlu

Tramor <15 -< 15
Nausea <15 <15 -
Tachycardia 1

Patpitations <1 <
Nervousness <1 <15
Increased Blood Pressure <5 <
Dizziness <5 <
Heariburn <5 <5

*A 13-week. double-blind study compared albuterol and
isoproterenol aerosals in 147 asthmatic patients.

Cases of urticania, angigederna, rash, bronchaspasm. hoarseness,
oropharyngeal edema, and arrhythmias (including atnat fibrillauon,
supraveniriculas tachycardia. and extrasystolas) have als¢ been
reported after the use of inhaled alouterol. In addition. albuterol, like
other sympathomimetic agents, can cause adverse seactions such as
hypertension. angina, vomiting, vertigo. central nervous system
stimulation. insomnia, headache, unusual 1aste. and drying or irriation
ot the oropharynx.

OVERDOSAGE The expecied symplams with overdosage are those
of excessive beta-adrenergic stimulation and/ar eccurrence or nxag~
geration of any of the symptoms listed under ADVERSE REACTIONS.
g, angina. hypertension. tachycardia with rates up to 200 beats per
minute. nervousness. headache. tremer, dry mouth. palptation. nau-
s8a, dizniness. and insomnia. In addition, seizures. hypotension,
arrhythmias. fatigue. malaise. and hypokalemia may aiso gcour. As
with all sxmpathcmimelic aerpsol medications. cardiac arrest and
even death may be associated with abuse of PROVENTIL inhalation
Aeroscl. Treatmant consists of discontinuation of PROVENTIL
Inhalatien Aerosol fogether with appropriate symptomatic therapy. The
judicigus use of a cardigselective beta-receptor biocker may be con-
sidered. bearing in mind that such medication can produce bron-
chospasm. There 15 insutficien! evidence lo determne  dialyss is
beneticial for overdesage of PROVENTIL Inhalation Aerosol.

The oral median lethal dose of albuterol sulfate in mice is greater than
2000 mo/kg (approximately 6800 times the maximum recommended
daily inhalation dose for adults on an mg/m’ basis). in mature rats, the
subcutangous median lethal dose of albuterol sultate is approximately
450 mg/kg (approxsmately 3000 times the maximum recommended
daily mhalation dose tor acutts on an mg/m? basis). In small gguno rats.
the subcutaneous median lethal dose is approximately 2000 mo/kg
{approximately 14,000 times the maximum recommended daity
inhalation dose for adults and children on an mg/m’ basis). The
inhalation median lethal dose has not been determined in animals.

DOSAGE AND ADMINISTRATION Treatment of acute épisodes of
breachospasm or prevention of asthmalic symgtoms: The usual
desage for adults and children 12 years of age and oldes is 2 inhala-
tions repeated every 4 ta & hours: in some patients, 1 inhalation every
4 hours may be sufficient. More frequent administration or a larper
number of inhal is not recom For maintenance therapy
or prevention of exacerbation of bronchospasm. 2 inhalations, 4 imes
2 day should be sufficient.

The use of PROVENTIL Inhalation Aerggol can be continued as
megically indicated to control recurning bouts of bronchospasm,
l?lunu?1 this time most patients gan optimal benegfit fram reguiar use of
the inhaler. Sate usage for periads extenging over several years has
been documented.

If & previously etfective dosage regimen lails to provide the usual
response, this may e a marker of destabilization of asthma and
reguires re-gvaluation of the patient anc treatment regimen, giving
special consideration to the possible need for anti-inflammatory
treatment, eg. corticosteroids

Exercrse-induced Bronchospasm Preventiorr The usual dosage for
aduns and childrén 12 years and older 15 2 inhalations, 15 minutes
prior to exercise. For treatment, see above.

It is recommended 10 “test spray™ PROVENTIL Inhalation Aerosot
into the air before using lor the fiest fime and 1n cases where the
aeroscl has not been used for a prolonged period of fime.

BOW SUPPLIED PROVENTIL Inbalation Aerosol, 17.0 g canister
contains 200 metered inhalations, box of one (NDG 0085-0614-02)
Each actuation detivers 100 mcg of albuteral from the valve and 90
mr.? of albuterol from the mouthpiece. Each canister is supplied with a
ellow plastic actuater with orange dust cap. and Patient's
nsiructions.

PROVENTIL Inhalation Aerosol REFILL canistar, 17.0 ? containg
200 metered inhaiations. with Patient’s Ingtructions; box of one (NDC
D085-0614-03). .

The correcl amount of medication in each inhajatior cannot be
asswred after 200 actuations from the 17.0 g canister even though the
canister 15 not completely empty. The camsier shoulg be discarded
when the labeled number of acluations have been used.

Stors between 15° and 30°C (58° and B6°F). Failure to usa the
producl within this temperature range may rasult in improper
dosing. For optimal resulit, the canisier should be at room
mngamun belore ugs. Shake well before using.

PROVENTIL Inhaiation Aerosol canister should be used only with
the actuator provided. The yellow actuator should not be used with
other agresol medication canisters. .

Naote: The indented statemant below is required by the Fegeral
government’s Clean Air Act for all preducts contaimng or
manufactured with chlorotiugrocarbons {CFCs).

WARNING: Contains dichiorodituoromethane (GFS-12) and
trichicremonofluaramethane {CFC-11}, substances which harm
public health and the enviconment by destroying ozone Iin the
upper atmosphere.
A notice similar to the above WARNING has been placed in the
“Patient’s Instructions for Use” portion of this package insert under
the Environmental Protection Agency's (EPA’s) regutations. The
pauent's warning states that the patient should consult hus or her

nhoeene f thare qre qusstinng ake it altarnaeeac
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NYPETIENSION, angina. vomiting, verlGo. centrar nervous system
stimulatien, nsornnia. headache. unusual taste, and drying of irntation
ol the oropharynx R

OVERDOSAGE The expected symptoms with overdosage are those
of excessive beta-adrenergic stimulation and/or cccurrence or u:ag-
geration of any of the symptoms lsted under ADVERSE REACTIONS, -
&0, anpina. hypertension. tachycardia with rates up to 200 beats per
minute, nervousness, headachs, tremor. dry mouth. paipaztien, nau:
sea, iness. and INsomnia. in addition seizures. hypolension
arrh tigue. malaise. and hypokalemia may also occur. As
with all sympathomimetic aergsol medications, cardiac arrest and
even death may be associated with abuse of PROVENTIL inhalation
Aerosel. TreaTment consists of giscontinuation af PROVENTIL
Inhalation Aerosol together with appropnate symptomatic therapy. The
Judicious use of a cardioselective beta-recepior blocker may be con-
sidered, hearing in mind that such medication can produce bran-
chospasm. There is insuflicient evigence to determne it dialysis 25
beneficial for averdosage of PROVENTIL Inhalation Aerosol.

The oral median tethal dose of albuterol sulfate in ruce 15 greater than
2000 mg/ug (approximately 6800 fimes the maximum recommended
daly inhalation dose for aduls on an mg/m: basis). In mature rats. fhe
subcutaneous median isthal dose of albuterol sultate s aporoximately
450 mg/kp (approximately 3000 imes the maximum recommended

daily inhalation dose lor aduits on an mg/m? basis}. (n small Souno (|- N

the subcutaneous median lethal dose is approximaiely 2000 mg/kg-
{approximately 14,000 times the maximum recommended darly
inhalation dose for adults and children on anmg/m basis). The
Inhalation median lethal dose has no: been determined in animals.

DOSAGE AND ADMINISTRATION Traatment of acute emsodes of
bronchospasm or pravention of asthmatic symptoms. The usual
tdosage for adults and thildren 12 years of age and older 15 2 inhala-
tions repeated every 4 to 6 hours: 1n some pahents, 1 inhalatian every
4 hours may be sutticient, More fraquent administration or a larger
number of nhalatrons 15 not recommended. For maintenance therapy
or prevention of exacerbaticn of bronehospasm, 2 inhaiations. 4 times
a day shouit be suticient

The use ¢! PROVENTIL Inhalatian Aerosol can be comtinued as
medically indicated 1o contrai recurring bouts of bronchespasm
Dunng this tme most patiems gain optimal benefit from regular use of
the infialar. Safe wsage for periods extending over several years has
been documented.

If a previously effective dosage regimen fails 1o provide the usual
response. this may be a marker of destabilization of asthma and
Tequiras re-gvaluation of the patient and treatment regimaen, giving
special consideration to the possible need for anti-mflammatory
traatment. a,]. corticostaroids.

Exercise-Induced Bronchospasm Freventiom The usual dasage for
adults and children 12 years and older is 2 inhatations, 15 minutes
prior # exercise. For traatment, see abave,

it 1s recommendec to “test spray” PROVENTIL tahalation Aerosol
into the air betare using for the first time and 1n tases where the
aerpsol has not been used for a prolonged penod of time.

HOW SUPPLIED PROVENTIL Inhalation Aerosol. 17.0 ¢ canister
contains 200 metered inhalations. oox of one (NDC 00E5-0614-02).
Each actuation deiivers 100 mecg of albuterel fram the valve and 90
mcg of albuterol from the mouthpiece. Each canister 15 supplied with 3
yellow plastic zcluator with arange dust cap. and Patient's
Instrugtions.

PROVENTIL Inhalation Aerasal REFILL canister, 17.0 ? contains
200 metered Inhalations, with Patient’s Instructions: box 0! one (NDC
0085-0614-03).

The correct amount of medication in each nhalation cannot be
assured atter 200 actuations from the 17. g camister even thaugh the
camster 1s not compistely empty, The canister should be discarded
when the labeled number of actuations have been usad.

Stare batwesn 15° and 30°C (59° and BE*F). Failure 10 use the
praduct within this temperature range may resull in improper
dosing. For optimal ratults, the canister shoutd be ai toom
1amgerature before use. Shake well befors using.

PROVENTIL Inhalation Aerosol camister should be used anty with
ihe actuator provided. The yellow actuator should not be used with
other aerosol medication canisters
Nots: The indented statement below is required by the Federal
government's Clegn Air Act for all products containing or
manulactured with chlorcfiuoracarhons { CFCs).

WARNING: Cantains dichlorodifluoromethane {CFC-12) and

tnchloromonoflucromethane (CFC-11), substances which harm
» Public health and the ervironment by destroying ozene in the

ugper atmosphere,
A notice similar to the above WARNING has been placed n the
“Patient's Instructions for Use” portion of 1his package insert under
the Enviranmental Prolection Agency's (EPAs) tegulations. The
patient’s warning states that the patrent should consult his or her
physician if there are questions about alternatives.

d‘ Schenng Corporation
p Keruiworth, NJ 07033 USA
Rev. 8/9¢ B8-18529320

Copyright © 1986, 1993, 1995, 1999, Schering Corporation
Al rights reserved.

.




JUN 2 4 1997

PROJECT MANAGER'S LABELING REVIEW
NDA: 17-559/8-017, sS-019, $-020, $-023
PROJECT MANAGER: Parinda Jani
DRUG: PROVENTIL INHALATION AEROSOL
SPONSOR: SCHERING CORP.

SUBMISSION DATES: January 3, 1989 (S-017)
June 1, 1989 (S-017)
November 9, 1993 (S-019)
November 19, 1953 (S5-019)
February 25, 1994 (S-019)
APRIL 14, 1995 (S-020)
Daecember 23, 1996 (5-023)
January 3, 1997 (amendment S-023)

Supplement S-017 provides for a revised HOW SUPPLIED and
Patient's Instruction for Use sections.

The amendment to supplement S-017 also provides for revised
established name and changes to the DESCRIPTION section.

Supplement S$-019 provides for changes to the package insert and
PPI as per EPA final regulation 58 FR 8136, dated February 11,
1993 (warning for CFC containing products). '

Amendment to Supplement S-019 provides for revised subsection
Pregnancy: Teratogenic Effects: Pregnancy Category C of the
PRECAUTIONS section. A new paragraph regarding various congenital
anomalies, including cleft palate and limb defects is added at
the end of the subsection

Supplement S-020 provides for revised Drug Interactions
subsection of the PRECAUTIONS section. Statement regarding drug-
interaction between albuterol and digoxin, and lowering of serum
potassium are added.

Supplement S-023 provides for the changes recommended by the
Division under Beta-agonist Class labeling.

The last apprqyed labeling supplement on file is S$-010, approved
April 22, 1986. All the labeling changes recommended for
albuterol products were submitted in annual reports instead of



NDA 17—559/§301?%=s-019, S-020, S$-023

Page 2 e -
supplements to the NDA.

The product name is revised throughout the package insert to
"Proventil Inhalation Aerosol" as recommended by the Division.

DESCRIPTION:

The word "racemic” is added as recommended by the Division (5-017
amendment) . There are no other changes made to this section.

CLINICAL PHARMACOLOGY:

The second paragraph, "In-Vitro and in-vivo studies....is not yet
established." was added in supplement S$-020 (This was the first
paragraph). It is revised in supplement S-023 to be consistent
with other Proventil products.

The third paragraph, " In controlled c¢linical trials,....and/or
ECG changes." was added in S$5-020.

The forth paragraph is same as previous labeling.

The fifth paragraph, "The effect of rising doses...was also
seen." is revised.

Bttt T . . . U RS
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The paragraph under Preclinical heading is revised as recommended
by the Agency.

Pharmcokinetics data for all the Proventil formulations are
included under "Pharmacokinetics" heading.

The paragraphs under Clinical Trials heading used to be in
INDICATION AND USAGE section. It is appropriate to move these
paragraphs under Clinical Trials heading.

INDICATION AND USAGE:

The second paragraph is moved under the heading "Clinical Trials"
in CLINICAL PHARMACOLOGY section. This change is appropriate.
Also, Proventil MDI is only approved for patients 12 years of age
and older( - et SEESIIES ST BRI A A
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CONTRAINDICATIONS:

There are no changes made to this section.
WARNINGS:

This section is completely revised as recommended in the beta-
agonist class labeling document.

PRECAUTIONS-General:

This section needs to be revised as follows so as to be
consistent with other albuterol products.

Albuterol, as with all sympathomimetic amines, should be
used with caution in patients with cardiovascular disorders,
especially coronary insufficiency, cardiac arrhythmias, and
hypertension; in patients withffconvulsive disorders,
hyperthyroidism, or diabetes mellitus; and in patients who
are unusually responsive to sympathomimetic amines.
Clinically significant changes i stolic and diastolic
blood pressure have been seen( N T T ™Mand
could be expected to occur in some patients after use of any
beta-adrenergic bronchodilator.

Large doses of intravenous albuterol have been reported to
aggravate pre-existing diabetes mellitus and ketoacidosis.
As with other beta-agonists, albuterol may produce
significant hypokalemia in some patients, possibly through
intracellular shunting, which has the potential to produce
adverse cardiovascular effects. The decrease is usually
transient, not requiring supplementation.

PRECAUTIONS-Informaticn for Patients, and Drug Interactions:

These sections are completely revised as recommended in the beta-
agonist class labeling document. The PRECAUTION regarding The MAO
inhibitors and tricyclic antidepressant under the Drug
Interactions subsection has been revised to current
recommendations.

PRECAUTIONS-Carcinogenesis, Mutagenesis, Impairment of Fertility,
and Teratogenic Effects-Pregnancy Category C sections:

The referenced animal doses to human doses are converted to X
times maximum recommended human daily dose on a mg/m? basis.
These changes needs to be verified by a pharmacologist.
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PRECAUTIONS-Use in Labor and Delivery:

This section is revised as recommended by the Agency.
PRECAUTIONS-Nursing Mothers:

There are no changes made to this section.
PRECAUTIONS-Pediatric Use:

Since Proventil MDI is not approved for children under the age of
A2 years i -

r e ] .- — N o o .

ADVERSE REACTIONS:

The sponsor has converted the text form from the previous

o ——— e -

labeling into tabular form. In the last paragraphlvr . is
added. o

OVERDOSAGE:

The sponsor has changed the language of the recommended
statements in this section, which needs to be reviewed by a MO,
Alsc, the statement of medial lethal dose needs to be reviewed by
a pharmacologist. (The statement starts with the oral median
lethal dose and refers to the maximum recommended inhalation
dose) . ’

DOSAGE AND ADMINISTRATION:
The age group should be changed back to 12 years and above.

The last paragraph recommending "test spray” is added.

HOW SUPPLIED:

e

The reference toiz__}g size (institutional use) appeared first
time in supplement S$-020.

Patient's Instructions for Use:

Instruction number 7 from previous labeling is moved to number 2.
The phrase "Avoid spraying in eyes." should be added.
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Recommendation: Supplement S-023 will supersede pending labeling
supplements S-017, S-019 and S$-020; therefore, they will be
acknowledged and retained. Supplement S-023 is approvable,
provided sponsor agrees to make the changes listed above.

An action letter will be drafted, aftér ali the reviews are

completed.
" = s S — e e ) _
s ] G- 2497
Parinda Jani Date

Project Manager

. _»/s/ J@'ngZONCUR

Miriam Pina, M.D. Date
Clinical Reviewer

i —
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T Virgil Whitehurst, Ph.D. Date
} Pharmacology Reviewer
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\ DAL A CONCUR

"~ John Leak, Ph.D. Date

Chemistry Reviewer

CC:

NDA 17-559 y

DIV FILE/HFD-570

HFD-570/SCHUMAKER

HFD-570/PINA

HFD-570/LEAK

HFD-570/WHITEHURST
- HFD-570/JANI/4-6-97
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e PROJECT MANAGER’S LABELING_ REVIEW

NDA: 17-5;5918-023

Products: Proventil Inhalation Aerosol
Project Manager: Parinda Jani
Sponsor: Schering Corporation

Date submitted: December 23, 1996
September 24, 1998 (subject of this review)

Background: Supplement S-023 provides for the changes recommended by the Division for
all beta-agonists. On June 24, 1997, an approvable letter was sent to the sponsor requesting
additional information. On September 24, 1998, sponsor responded to the AE letter, which
is the subject of this review,

DESCRIPTION:
In the first sentence of the third paragraph “pressurized” should be added before metered-
dose. The dose delivered from the valve should be corrected to 100meg.

CLINICAL PHARMACOLOGY:

The first sentence of the second paragraph should be revised to “In vitro studies and in vivo
pharmacologic studies have demonstrated that albuterol, has a preferential effect on beta,-
adrenergic receptors compared with isoproterenol.” The word______ lshould be deleted
from the second sentence. The last sentence should be revised to “The precise function of
these receptors has not been established.”

The first sentence of the third paragraph should be revised to “In controlled clinical trials,
albuterol has been shown to have more effect on the respiratory tract, in the form of
bronchial smooth muscle relaxation than isoproterenol at comparable doses while producing
fewer cardiovascular effects.”

Preclinical:
In the first sentence of the first paragraph the words. sshould be changed to
“amounting t0.”

The last sentence of the second paragraph should be revised to “The clinical significance of
these finding is unknown.” '

Pharmacokinetics:
There are no chafiges made to this section.
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Clinical Trjals: ~ ~ _
There are no changes made to this section.

INDICATION AND USAGE:
There are no changes made to this section.

CONTRAINDICATIONS:
The words “albuterol or” should be added after “hypersensmwty to.”

WARNINGS:
The term “ECG” should be spelled out as “electrocardiogram.”

PRECAUTIONS: General:

The last sentence of the first paragraph should be revised to “Clinically significant changes
in systolic and diastolic blood pressure have been seen and could be expected to occur in
some patients after use of any beta-adrenergic bronchodilator.”

The second sentence of the second paragraph should be revised to “As with other beta-
agonists, albuterol may produce...... ?

Information for Patients:
There are no changes made to this section.

Drug Interactions: The word “short-acting” should be added in the first sentence.

Drug Interactions: Monoamine Oxidase Inhibitors or Tricyclic Antidepressants:
The word “extreme” should be added before caution.

Carcinogenesis, Mutagenesis, and Impairment of Fertility, and Teratogenic Effects-
Pregnancy Category C: _
The sponsor was asked to include the following information in the labeling.

1. Names of the mutagenic cell types used for the mutagenicity assays

2. The doses, duration of study, species name, and the route of administration for the
carcinogenicity study in hamsters; and

3. All doses used in carcinogenicity and reproduction studies.
The sponsor has not provndcd any information, but based on the information that the Agency

had | this section should be updated. A review by a
pharmacologist is needed.

Use in Labor and Delivery:
There are no changes made to this section.
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Tocolysis: .= - - - _

The third sentence should be revised to “Serious adverse reactions, including maternal
pulmonary edema, have been reported during or following treatment of premature labor with
betas-agonists, including albuterol.”

Nursing Mothers:
There are no changes made to this section.

Pediatric Use:
There are no changes made to this section.

ADVERSE REACTIONS:

The title of the table should be changed to “Percent Incidence of Adverse Reactions in
Patients > Years of Age”. Each AE should be listed individually. (i.e., Tremor or Nausea,
Dizziness or Heartburn). The statement, 77T " Yshould be revised
to “Cases of urticaria, angioedema, rash, bronchospasm, hoarseness, oropharyngeal edema,
and arrhythmias (including atrial fibrillation, supraventricular tachycardia, extrasystoles)
have been reported after the use of inhaled albuterol.”

OVERDOSAGE:
The median lethal dose statement needs to be reviewed by a pharmacologist.

DOSAGE AND ADMINISTRATION:

The third paragraph should be revised to “If a previously effective dosage regimen fails to
provide the usual response, this may be a marker of destabilization of asthma and requires
reevaluation of the patients and treatment regimen, giving special consideration to the
possible need for anti-inflamamtory treatment, e.g., corticosteroids.”

HOW SUPPLIED:
The dose delivery from the valve should be corrected to 100 mcg.

Patient’s Instructions for Use:
The color of the mouthpiecef ) should be described in Item # 1.

The “Warnings” section should be revised to “The action of PROVENTIL Inhalation
Aerosol may last'up to 6 hours or longer. Proventil Inhalation Aeroso! should not be used
more frequently than recommended. Do not increase the dose or frequency of Proventil
Inhalation Aerosol without consulting your physician. If you find that treatment with
Proventil Inhalation Aerosol becomes less effective for symptomatic relief, your symptoms
become worse, and/or you need to use the product more frequently than usual, you should
seek immediate medical attention. While taking PROVENTIL Inhalation Aerosol, other
asthma drugs and inhaled medicines should be used only as prescribed by your physician.”
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- Recommendatien: Supplement S-023 should be approved. Draft approval letter is
attached.
U
lo-2-9%
Parinda Jani Date

Project Manager

{:\_ 137 \ loj22/48

Badrul Chowdhury, M.D. CONCUR Date
Clinical Reviewer

S L1498

:
“Virgil Whi\ehurst, PhD. CONCUR Date
Pharmacologist
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ON ORIGINAL
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cmnnd-rlluu Tablets —

m%!id albuteroi sultate, USF
Tabiets
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BESCRIPTION PROVENTIL REPETABS Tablets and
PROVENTIL Tablats contain albutsral sulfate. USP,

FACAITHC of altrterol and a relatively selective
blhrﬂimnetou: bronchodilator. Albutercl sutfate has
ihe chemical name o'~ [(!lr!-!!ulynminn)mm 1-4-
hydroxy-m-xytere-o, o'-0ia] sultate (2:1) (satt), and
the tollowing chamical structurs:

HOC
HO @— CHCHNHC(CHy), [ #H4:50,
\
OH

2
Tha molecular weight of albuterol sultats ts 576.7,
and the ampirical tormala is (CanNO;)rH:SD.
Albuerel sulfate is a white i [ U
ble in water and slightly soluble in ethlnnl The
World Health Drgamntlon recommended name for

is salbutamal.
Each PHOVENTIL REPETABS Tablet Iur oral
administration contains a total of 4 mg (2 mg in the
coating for immadiate release and 2 mg in onru
for relaase atter ssveral hours) of albuterol as 4.8 mg
of gibuierol suMtate.

Eath PROVENTIL Tabiet for oral administration con-
12ins 2 or 4 mg of albuterol as 2.4 and 4.8 mg of

butaro! Sultate, respectively.

The inactive ungumms for PROVENTIL REPETABS
Tablsts include: acacia, butytparaben, caicium phos-
hate, calcium sulfate, carnauba wax, corn starch,
actose, magnesium Stgarate, neutral soap. olsic
acid, rogin, gugar, talg, titanium dioxide, whits wax,

and zein.

The inactive ingradients tor PROVENTIL Tabiets, 2
and 4 mg include; starch corn food grade, lactose
monohydrate, NF; and magnesium stearats, NF.
CLINICAL PHARMACOLOGY Tha primary action of

beta-adrenergic drugs, including atbutero. is to stim-
ulate adeny! cyciase, the anzyms which catalyzes the
formation of cyclic-¥',5'-zdenosine monnphnglphm
{cyclic AMP) from adencsing trlphnsgnata {ATF) in
beta-adransrgic calls. The cyclic AMP thus formed
mediates the cellular responses. Increasad cyclic
AMP isvels ara associated with relaxation of bronchial
smooth muscls and inhibition of relgase of madiators
of immadiate hypsrsensitivity from cails, especially
trom mast cells.

in vitro studies and /i vivo pharmacologic studies
have demonstrated that albuterol has a prefersntial
effect on heta-adrenergic receptors compared with
isoprotarsnot. Whie It is rncogmzad 1hat batar-adren-
ergic receplors are the predominant receplors in
bronchial smooth muscle, data indicate that there is a
population of bataz-recaptors in the human heart
ummn In a concentration between 10% and 50%.

The precisa function of thess receptors has not been
astadlished,

In controkied clinical trials, albuterod has been

shown to have more stfect on the respiratory tract, in -

tha form of Bronchial smooth muscls relaxation than
isoprotarsnct at comparabia dosas whils producing
fewer cardiovascutar effects. Controliad clinical stud-
ias ang othat chiniczl experience have shown that
inhaled albuterol, like other bata-adrenergic agonist
drugs, can proﬂuce 4 significant cardiovascular effect
in some patients, as measured by pulse rate, hlood
prassure, symptems, and/or ECG changes.

Albuterol i5 longer acting than Isoprotmnol In
most patients by any route of administration because
H is not a subsirate for the cellular uptake processes

fOl’ catecholamines nor for catechol-G-methyl trans- -

Prullalnl Intravenous studies in rats with
_ lbuterol sulfate have demonstrated that atbutersl
crasses the blood-brain barcier and reaches brain
concentrations thiat are gmounting to approximately
5.0% of tha plasma concentrations. in structurss out-
side the blood-brain barrier (pinsal angd pituitary
?lands) albuterol concentrations were found to be
00 times thosa in tha whole brain,

Studies in laboratory animals (minipigs, rodents,
and dogs) have demanstrated the occutrance of car-
diac_arrhvihmias ant sudden death [with histologic
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and the empincal formula 15 {GraHz2sNO2)2#H2SGa
Albutarol sutate is a whita crystaline powder. soi-
ble in watar and slightly solubie in ethanol. The
World Health Organization recommanded name for
atbuterc) base i salbutamel.

Each PROVENTIL REPETABS Tablet for oral
administrabon contains a total of 4 mp (2 my in the
coating for immediate raisase and 2 mQ in core
for reiease atter sevaral hours) ot atbuterol as 4.8 mg

== ___ot albuterc| sultate.
T —

~ Each PROVENTIL Tablet for oml adrministration con-
tains 2 orm:iglq nmrul as 2.4 ang 4.8 mg of
albiderol s ., eS|

The Inactive ingreceants for PROVENTIL REPETABS
Tablets inciude: acacia, butylparaben, calcium phos-
phate, caicium sulfate, camauba wax, corn starch,
lactose. magnesium stearate, neutral soap, oleic
acid, rosin, sugar, taic, btanium dioxids, white wax,
and zein.

The inactive ingredients for PAOVENTIL Tablats, 2
and 4 myg include: starch com food grade. lactose
monohydrate, NF; and magnasium stearate, NF.
CLINICAL PHARMACOLOBY The primary action of
beta-adranerpic drugs. including aibuterol, is 1o stim-
ulate adamyl cyclase, the enzyme which catalyzes the
formation of cyclic-3'.5'-adenosine monophosphate

{eyclic AMP) fram zdenosing tripnosghala {ATP} in ~

beta-adrenergic cells, The cyclic AMP thus formed
mediates the cellular rasponses. Incraased cyclic
AMP tgvels are assotiated with relaxation of bronchial
smooth muscia and inhibition of reisase of madiators
of immediate hyparsensitivity from cells, aspecially
from mast calls. . ‘

i vitre studies and Jn vivo pharmacologic studiss
have demonstrated that atbuterot has a preferential
sffact an beta-adrenergic recaptors compared with
isoprolerenol. While i is recognized that bata;-adran-
argic racsplors are the predominant receptors in
bronchial smeokh muscle, data indicate that there is a
population of betaz-receptors in the human heart
existing in & concantration between 10% and 50%.
The pracise function of these receptors has not besn
established. N .

in controlled clinical trials, athuteral has been
shown tc have more eftact on the sespicatory tract, in
the form of bronchial smooth muscie relaxation than
isoproterenol at comparable doses while producing
fewer cardipvascular effacts. Controbied clinical stud-
i8s and other clinical experiance have shown that
inhaled albuterol, like other beta-adrenerpic agonist
drugs, can produce & signiticant cardiovascutar eftect
in some patients, 45 measured by puise rate. ood
prassure, symptoms, and‘or ECG changes. )

Athuteral is longer acting than isoproterenct in
mast patients by any route of administration betause
1115 not a substrate tor the cellular upiake processes
{or catecholamines nor for catechol-O-methyl trans-
ferase.

Praclintcal: intravengus studies in rats with
albutare: sullate have demonstrated that atbuterol
crosses tne biood-brain barrier and reaches brain
concentrations that are amounting to dgproimatety
5.0% of the plasma concantrations, in structures out-
side the biood-brain barrier (pineal and pituitary
qlands). albuterol concantrations were found to be
00 times those in the whole brain.

Studies in laboratory animals (minipigs. rodents,
and dogs) have demonstrated the occurrence of car-
diac arthythmias and sudden death {with histolopic
evidence of myocardial necrosis) when bata-agonisis
and methylxanthines are administered concurrantly.
The clinical significance ot these findings is unknown,

Pharmacokinetics: Albuterol is sapidly and well
abserbed toliowing oral administration.

tn studies involving narmal volunteers, 1he mean
steagy-s1ate gaak and trogugh piasma levels of
albuterol ware 6.7 and 3.8 ng/mL, respectively, follow-
lng dosing with a 2 rng PROVENTIL Tablet every
6 hours and 14.8 and 86 ng/mL. respectively, follow-
ing dosing with a 4 mg FROVENTIL Tablet every
8 hours. mum albuterol plasma bevels are usually
obtained between 2 and 3 hours. after dosing. and the
siimination half-life is 5 to 6 hours, These data indicate
1hat albuterol administered orally is dosa proportional
and exhibits dose independent pharmacokinetics.

PROVENTIL REPETABS Tabiets have been tormu-
fated to provide a duration of action of up to 12 hours.
In studies conducted in normat volurtedrs, the mean
steady-state peak and trough plasma levels of
albutercl were 6.5 and 3.0 nl?yrnL. raspactively, fol-
towing dosing with a 4 ROVENTIL REPETABS
Tabiat every 12 hours. tn addition, it has been shown
that administration of a 4 mg PROVENTIL REPETABS
Tablet every 12 hours, and a 2 mg PROVENTIL Tablet
svery 6 hours tor 5 days gave comparabie peak
albuterot levals and similar extent of absorption at
steady state.

in othar studies, the analysis of urine samples of
patiants q‘wnn tritiated albutercl (4 to 10 mg) orally
showed that 5% to 90% of the dose was sxcreted
ovar 3 days. with the majority of the dose bein
excreted within the first 24 hours. Sixty parcem o
this 7adioactivity was shown to be the metabolite.
Fecas collected over this period contained 4% of the
administered dose -

Clinical Trlats: \n controlled clinical trials in
patients with asthma, the onset ol improvement
in pulmonary functior, 35 measured by maximal mid-
axpiratory flow rate, MMEF. was noted within 30 min-
utes atter a dose of PROVENTIL Tablets with peak

P it ) 2 and 3 houry. In
controlled clinical trials, in which measuramants wera
conducted for 6 hours, significant clinical improve-
ment in pulmonary function Ede!ined as maintaining a
15% or more increase in FEVy and a 20% or more
incraase in MMEF over baseiine values) was observed
in 60% of patients at 4 hours and in 40% at 6 hours.
In other single-dose, controlied clinical trials, cini-
nallg significant improvemant was obsarved in at least
40% of the patients at B hours with the 4 mg
PROVENTIL Jablat. No decreass in the siachvanass
of PRGVENTIL Tablsts has baen reporied in patients
who received long-term treatment with the drug in
uncentrolied studies for periods up 1o 6 months.

In another controlied clinical Study in asthmatic
patients. it has been demenstrated that the initiation
of 1heragv with either the 4 mg PROVENTIL
REPETABS Tablet dosed evary 12 hours, or the 2 mg
PROVENTIL Tablet dosed every 6 hours. achisve

tharanertirglie ramparshla atfarte
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PRarmacokinatics:  Alfutarol is rapidly ang well
an?:r::uddm oral adminisim‘nn‘p Y and we

ies Involving normal votunteers, the
steady-state peak and trosgn plasma Icvumr;
.Iarl‘bm:rnl “"W,"f' anzu 3.8 ng/mL. fotiow-
g doseng with @ 2 mg PAOVENTIL Tablst ave
~. 5 hours and 14.8 and 8.8 nymL. ively, loliov?:

___--mm ing with a 4 mg PROVENTIL Tabiet
6§ hours_ NEulrnurn atbuterol plasma levels ar: uﬁﬁ

oblamed betwsen 2 and 3 hours aher dosin

shminatorrhalt-life is 5 to 6 hours, Thess nalgi m&:

that albutersl administered orally %5 dose praportionsl

and exhibits doss independent pharmacokinetics.
PROVENTIL REPETABS Tablets have been formu-
lated 1o provide a duration of action of up to 12 hours.

In studies conductad in normal voluntesrs, the maan

steagy-state peak and trough piasma levels of

albuterol were 65 and 3.0 na’mL. respectively, fol-
lowing dosing with a 4 mg PROVENTIL REPETABS
Tablet svery 12 hours. In addition, it has basn Shown
that administration ot a 4 mg PROVENTIL REPETABS
Tabiet every 12 hours, and & 2 mg PROVENTIL Tabiet
every & hours for § days gave comparabie peak
alhmr;', }:vals ang similar axtent of absorption at
In other studies, the analysis of urine samples o
patients grven tritiated albuterol {4 to 10 mnlposau;
showsd that §5% to 90% of the tose was excreted
over 3 days, with the majority of the dose being
excreled within the first 24 hours. Siddy percent of
}:lglcses ra:;ﬁ:&tmtg v:ratsn shown to be the matabolite.
r this pari i
adrninistared dose. pencd corained 4% of the
Ctinlcat Trials: In controliad clinical trials i
patients with asthma, tha onsst of Improv:rlufu:'lr!l
in puimonary Junction, as msasured by maximal mid-
expiratory flow rate, MMEF, was noted within 30 min-
ules atter a dose of PROVENTIL Tablets with peak
improvement occurring betwsen 2 and 3 hours. ta
controlled clinical trials, in which measurements wars
conducted for 6 hours, significant clinical improve-
ment in puimonary function gl{eﬁnad 2s maintaining a
15% or more increase in FEV, and & 20% or more
increase in MMEF over baseline valuss) was observed
in 0% of patients at 4 hours and-in 40% at & hours,
In other single-dose, controlled clinical trials, clini-
ualz‘slgnmum HNprovement was poservad in at Yeast
40% af the patients at 8 hours with the 4 mp
PROVENTIL Tablet. No dscrease in the effactrvaness
of PROVENTIL Tabléts has been reported in patisnts
who ragerved long-tarm treatment with the drug in
uncontrolled studies for periods up to € months.

In anather cantroliad clinical study in asthmatic
patients, it has besn cemonstrated that the initiation
ot theragy with aither the 4 mg PROVENTIL
REPETAES Tablet dosed every 2 hours, or the 2 mg
PROVENTIL Tablet dosed every 6 hours, achiave
tharapeutically comparable affects,

INDICATIONS AND USAGE PROVENTIL REPETABS

Tablets and PROVENTIL Tablets are indicated for the

raliet of bronchospagm in adults and children 6 ysars

gj age and older with reversible obsiructive airway
iS8250.

CONTRAINDICATIONS PROVENTIL REPETABS
Tablets and PROVENTIL Tablets are contraindicated in
patients with a history of hypersensitivity to albutero!
or anty of their components.
WARNINGS  Deteriorstion of Asthma: Asthma may
deteriorate aculsly ovar a pariod of hours, or chronk-
cally over several dax[sior jonger, If iha patant nesds
more doses of PROVENTIL REPETABS Tablets and
PROVENTIL Tablets than usual, this may be 2 marker
of destabilization of asthma and requires re-svaiua-
tion of the patient and the treatmant ragiman, giving
special consideration to the possible nead for anti-
inflammatary treatment, eg. corticosteroids.
Use of mi-immmm% Agents: The use of bata-
adrenergic agonist bronchodilators dlons may not be
adequate to control asthma in many patients. Early
consideratian snould be given 1o adding anti-infiam-
matory agenis, &9, corticosteroids.
Cardiovascular Ettects:  PROVENTIL REPETABS
Tablsts and PROVENTIL Tablets, fike afi ather beta-
adrengrgic agonists, can fproduca a clinically sipniti-
cant cardiovascular effact in some patients as
measured by pulse rate, bload pressure, andfar
symptoms. Although such etfacts are uncommon
aher administration of PROVENTIL REPETABS Tablsts
and PROVENTIL Tablets at recommendad doss. it
they oceur, the drug may need to be discontinued. In
addition. beta-agofists have peen reportac to pro-
cduce lectrotardiogram ﬁECG) changes. such as flat-
taming of the T wave, prolongation of the QTe interval,
and ST segment depression. The clinical signiticance
of these findings s unknawn. Therefare, P DVENTIL
REPETABS Tablets and PROVENTIL Tablets, like all
sympathomimetic amines, should be usad with cau-
tion in patients with cardiovascular disorders. espe-
cialty corenary insutficiancy. cardiac arriythmias, and
hypartension.

\mmudiste Hypsrsenzitivity Reactions: Immadiate .

parsensiivily reactions may occur after agministra-
fion of albuierol, as demonstrated by rare cases of
oriicaria, angioadema, rash, branchospasm, anaphy-
laxis, and oropharyngeal edema.

Rarely, erythema muliitorme and Stevens-Johnson
syndrome have besn associated with the administra-
tion of oral albuterol sulfate in children.

PRECAUTIONS  Gunsrak: Albuteral, as with all
sympathormimetic amines, should be used with cau-
tion in patiants with cardiovascular disorders, espe-
cially coronary insutficiency, cardiac arthythmias, and
hypertension: in patients with convulsive disorders,
nyperthyroidism, of diabetes malitus; and in patients
who are unusually responsive o sympathomimatic
aminas. Clinically significant changes In systolic and
diastolic blood pressure have been seen and cou'd be
expacted 10 OCCwr N Some patients atter usé ot any
beta-adrenergic bronchodilator.

Large dosss of intravenous albutaral fiave been
reporied to aggravate pra-existing diabetes metitus
and ketoacidosis. As with other beta-agonists,
albuterol may procuce significant hypokalamia in
T et wmramse maceinly through intracellular shunt-




IS

Nry P -

immaiizte Hypersansitivity Ruactions: Immediate
nypersensitivity raactions may occur aiter administa-
tion of aibuterol, as dsmonstrated by rare cases of
urticaria, angioedama, rash, bronchospasm, anaphy-
laxis, and propharyngeat edama.

Rarely. arythama multitorme and Stevens-Johnson
syndroma have been associated with the administra-
tion of oral albuterol sulfata in children.

PRECAUTIONS  General: Albuterol, as with all
sympathomimstic arunes, should be used with cau-

10N 1N patints with cardiovascylar disoroers, espe-

cially corpnary insufficiency, cardiac arfythimas, and
hyperiensicn; 1n patients with convulswe disorders.
hyperthyroicism, or diabates mallitus; and in patiants
who are unusually responsive to sympathomimetic
amunes. Ciinically significant changes in Systolic ang
diastolic blood pressure have been ssan and could be
axpacted 10 occur in some patients after use of any
bita-adrenergic bronchoditator.

Large doses of wntravanous albutero! have been
reported to aggravate pre-gxisting dlabetes metitus
and ketoacidasis. As with other beta-agonists,
albuterol may produce signiicant hypokalemia in
some patients, possibly thraugh intraceiluiar shunt-
ing, which has the potential to produce adverse car-
diovascular effects. The decrease is usually transient,
not requinng supplemantation.

Ixformation tor Patisnts: Patients being traated with
PROVENTIL REPETABS Tablsts or PROVENTIL
Tablets shouid Teceive the toliowing information and
instructions. This information is intended to aid in the
safe and effective use of this madication, It is not a
disclosure of all possible adverse or intanded eMects.

The action of PROVENTIL REPETABS Tablets may
last up te 12 hours or longer, and the action of
PROVENTIL Tablats may iast up to 6 to 8 hours or
tonger. PROVENTIL REPETABS Tablets and
PROVENTIL Tabltels should not be taken more tre-
quentty than recommendad. Do not increasa the dose
or g‘erguenc of PROVENTIL REPETABS Tablets or
PROVENTIL Tahists without mnsulnw r ician.
It you fing that treatment with PRO! L REFETABS
Tablets or PROVENTIL Tablets becomss less sffactive
tor symptomatic ehat, your symptoms bscoms worse,
and/or you need 1o take the product more frequantly
than usual, you should seek medical attention immedi-
ataly. Whils you are taking PROVENTIL REPETABS
Tablets ot PROVENTIL Tablets, other inhaled drugs
angd asthma medications should be taken only as
directed by your phrysician. Common agverse eflects
include palpitations, chest pain, rapid heart rate,
tremor, or nervousness. if you are pragnant or nursing,
contact your physician about the usa of PROVENTIL
REPETABS Tabists or PROVENTIL Tablets. Effective
and safe use of PROVENTIL REPETABS Tabiets or
PROVENTIL Tablets includes an understanding of the
way that it should be administered.

Interactions: The concomitant usa of PROVENTIL
REPETABS Tabists or PROVENTIL Tablets and othar
oral symhmomimetic agents is not recommended
since such combined use may lead o delsterious car-
diovascular etfects. This racommendation does not
preciude the judiclous use of an asrosel brancho-
ditator of the adrenergic stimutant in patients
receiving PROVENTIL REPETABS Tablets of
PROVENTIL Tablets. Such concamitant use, how-
ever, should be individualized and not given on a rou-
tine basis. If regular coadmenistration is required,
then atternative therapy should be considered.

Bata Biockers: Bata-adrenergic receplor blocking
agents not only biock the nlmuna:‘_]rr etfect of beta-
agonists, such as PROVENTIl. REPETABS Tabilets or
PROVENTIL Tablets but may progduce severs bron-
chospasen in asthmatic patients. Theretore, patients
with asthma shoutd not normally be treated with bata-
biockers. However, under certain Circumstances. &f.
as prophylaxis atter myocardiab infarchon, thare may
be no acceptable alternatives Yo the use of bela-
adrenergic blocking agents in patients with asthma.
In this setting, cardioselactive beta-blockers could be
considerad, although thay should be administersd
with caution.

Diwratics: The ECG changes and/ar hypokalernia that
may result trom tha admemistration of nonpotas-
sium-spanng diuretics (such as loop or thiazide
diuretics) can be acutely worsened by beta-agonists,
especially when the racommended dose of the beta-
a?omst is exceadad. Atthough the clinical significance
of thasa effacts is not known, caution is advisad in the
coadministration of beta-agonists with N
sium-sparing divretics.

Digoxin: Mean dacraases of 16% to 22% in serum
digoxin levels ware demonstrated after single dose
intravenous and oral admimistration ot albuterol,
raspectively, to normal volumiesrs who had received
digoxin for 10 days. The clinical significance of this
finding for patients with obstructive airway disease
who are receiving albutero! and digoxin on & chronic
basis is unclear, rthalass, it would be prudent lo
carsfully svaluate the serum digoxin leveis in patients
who ara concurrently regesving digoxin and albuterol.

Maoncaming Oxldaie inhibitors or Trigyelic
Antideprazsants: Albutercl should be administered
with extrame caution to patients being treated with
monoamins oxidase inhibitors or tricyclic antidepres-
sants, or within 2 waeks of discontinuation of such
agents, bacause the action of albuteral on the vascuy-
lar system may be potentiated.

Carcinogenesiz, Mutagenesis, and impairment ot
Ferlllity; In & 2-year study in Sprague-Dawley rats,
albuterot sultate causad a significant dose-related
increase in the incidence of benign teiomyomas of the
mesovarium 31 and above distary doses of 2 mg/kg
{carrespanding to less than the maximum recom-
mende«f daily oral dosa for aduts and children. on an
mp/m? basis). in another study this effact was
blatked by the coadministration of propranolol, a
nonsalective bm-admner?lc antagonist.

In an 18-month study in CD-1 mica, albuterol sul-
fate showed no evidence of tumoriganicity et dietary
doses up 10 500 mg/kg (approximately 65 times the
maximum recommanded daity oval dose for adults on
an mg/m? basis and approximately 50 times the
maximum recommended daity oral dose Tor children
nnoan maom? haaicy 0 22-month study in the
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e FNUVENIIL TaDIels, otfier nhajeg g
ang asthma medications shouid be takan nnlmg:
directeq by YOur physician. Commeon agversy affacts
tnclude paipitationg, chest pain, rapid heart rate,
tremor, or Nervousness. If you are Pregnant or nursing,
contact gour physician about tha use of PHDVENTrﬁ
REPETABS Tabints or PROVENTIL Tablats. Effactive
g%&a% |.|LseT mﬂlggmt REPETABS Tablats or
a dn understang
wayﬂmitshoumhamminlstmd.m g of the

Drup interactions: The concomitant use of PR )

FIEch'TABS Tablsts or PROVENT, L T o
oral sympathomimatic agents is not recommendad
Since such combined use may lead to daieterious car-

ting basis. If rargula: coadministration is required,
then altemativa erapy should be tonsidarad.

Huta Blockers: Beta-adransrgic recaplor blocking
2Qents not anty block the puimona sftect of beta-
dgonists, such as PROVENTIL REPETABS Tablets or
PROVENTIL Tabists bt may produce sevare bron-
chospasm in asthmatic patients, Therefore. patisnts
with asthma should not normally be treated with batg-
blockers. Howsver, under certain circumstances, eg,
a3 prophylaxis after myocardial infarction, there May
be no acceptabls alternatives 1o the ysa of beta-
adrenargic biockin 408Nts in patients with asthma.
In this setting, cardioselective beta-biockers could be
considerad, although they showd be administared

caution,

Diuretics: The ECG changes and/or hypokalemia that
May result from the administration of nonpotas-
Stum-sparing diuratics (such as loop or thiazide
diuretics) can be acutaly worssnad by bata-agonists,
especially when the recommendsd dase of the beta-
a?omst Is excesded. Although the chinical significance
ol these sftects is not knowm, Caution is advised in the
coadmemistration of beta-agonists with nanpotas-
Sium-sparing divretics.

Digoxin: Mean dacreases of 16% to 22% in sarum
digoxin levals wers demonstrateq atter sm%le doss
intravenous and oral administeation ot albutergl.
r rvely, to normaf volunteers who had recsived
digoxin for 10 days. The clinical significance of this
finding for patients with obstructive airway disease
who are receiving albuterol and digoxin on a chronic
basis is unclear. Nevartheless, It would be prudsnt 10
Caratully evaluaie the sarum digoxin levels In patients
who ars concurrently recarving digoxin and albuterol,

Monosmine Oxidase Inhibitors or Tricyclic
Antidepressants: Albuterg) siouid be administarad
with axireme caution to patients being treated with

sants, or within 2 weeks of discontinuation of such
agents, becausa the action of albutarot on the vascu-
far system may ba potantiated.
Carcinogenesis. Mutagenesiz, and Im) irmant of
Forlity: in a 2-year $tudy in Spragus-Dawley rams,
lbuterol sulfate causad a signdlicant dose-ralateg
incraase in the incidence of banign leiomyamas of the
mesovarium &t and above dietary doses of 2 my/k
(cor;:?ondinu t0 less thap the maximum recom-
mended daily oral dose for adults ang children, on an
mQ/m?2 basis). In another study this etfect was
blocked by the coadministration of prapranolol, a
nonseisctive bata-adrenemic antagonist,

In an 1&-month study i GD-1 mice, albuterol sul-
fate showed no svidence of tumaoriganici at diatary

in mo/m? basis and approximately 50 times the

Maxifum recommended dai? oral dose for childran

on an m|4;4fmz basis). n a 22-month study in the

Golden Hamster, aibuteral sultele showsd no evi-

dence ?r tumoriganicity at dietary dosas up to 50
k . h

mas recom-
r!mn%unnd daity oral dose for adults and children on an
mg/m? basig), o

Afbuterol suifate was not mutagenic in ihe Ames
test with or without metabolic activation usm]q tester
strains . imunum TAI537, TA1538, and ASH or
£ coll WPZ, WP2uviA, and WPG7. No forward muta-
tion was sean in yeast strain 5. cemmasiae 59 nor any
mitatic gaﬂe conversion In yeast strain 5. Coravisias
401 with or without metabdlic activation, Ructuation
assays in 5. imuritim TABS and . coli WP, both
with metabalic activation, Ware nagative. Albutergl
sulfate was not crastaqqnlc in 3 human perigheral
tymphocyte assay ar in an AH1 Strain mouse
micronucleus assay.

Reproduction studiss in rats demonstrated no evi-
dence of impaired fertility at ora) doses of albuterol
sulfate up to 50 moig {approximately 15 times the
maxirmum recommended daily oral dose for adults on
an my/m? basis).

Taratogenic Efiects — Pragnancy Calspory €:
Albutsrot sutfate has besn shown 1o ba leratogenic in
mice. A study in CD-1 mice at subcutaneous (sc)
doses at and above 0.25 mo/kg (corrssnondmgoln
lass than the maximum rscommanded daity oral dose
for adults on an m? basis), induced cistt palate
tormation in 5 of 11 £4.5%) fetuses. At an sc dose of
2.5 mgig Yicnnresponum o less than the maximum
recommended daily oral dose for aduits on an mg/m?
basis) atbyterol sultats induced cleft paiate formation
in 1001 108 (9.3%) tetuses. The drug did not induce
cleft paiate tarmation when adrministered af an s¢
dosa of 0.025 mp/g (si nificantly lass than the maxi-
mum recommended daily orzl doss for adults on an

M2 basiz). Cleft palate also gocurred in 22 of 72
{30.5%} fatusas from famales treated with 2.5 mgikg
150protarenc! {posaive control) administared subcutas
neoushy.

A reproduction slud; in Stride Duich rabbits
revealad cranioschisis in 7 of 19 (37%) tetuses when
albuierol was administarad grally at a dose of 50
m/kg (approximately 25 times the maximurm recom-

daily aral doss for aduits on an mMQ/m? bass),
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Studies in prepnant rats with iritiated albuterol
demonstrated that apprommately 10% of the circuiat-
ing maternal drug is transierred o the fetus.
Disposition in the fetal lungs s comparable to mater-
nal lungs, but fetal Irver dispasition is 1% of the
maternal liver levais.

There are no adequate and well-controfled studiss
tn piegnant women. Because animal reproduction
studies are not always predictive of human response,
alburterol should ba used during pragnancy only if the
?r.::'asmlal bensfit justifies the potential fisk 10 the
atus.

Duning wortdwids markating axgerience, vanous
conganital andmalies, including clett palate and limb:
delscts, have besn reported in the offspring of
patients baing treated with albuterol. Soma of the
mothers were taking multipla medications during
their pregnancies. Because no consistent patiarn of
defects can be discerned. a relationshap betwesn
albunerot use and congenital anomaliss has not bean
established.

Lator and Delivery — Use In Labor. Because of the
patential for beta-agonist interteranca with uterine
contragtility, use of PROVENTIL REPETABS Tabists or
PROVENTIL Tablets tor relist of bronchospasm during
labor should be resiricted to those patients in whom
the banefits claarly outwaigh the risk.

Tocolysis: Albuterol has not been approved for the
managamant ot pretarm abor. The banatit:risk ratio
whan aibuterol is admunistered for 0C0NSIS has not
boen established. Senous adverse reactions, includ-
ing maternat pulmonary edema, have besn reporiad
during or following trsatment of premature labor with
bata,-agonists, including albuarcl.

Nursing Mothers: 1t is not known whather this drug is
excrated in human milk. Becausa of the potential for
turnorigenicity shown for albuterol in some animal
studiss, a decision should be made whether to dis-
continue nursing or to discontinue the drug, taking
into account the impartance of the drug to tha mother.
Pedlairic Use: The safatz and effectivaness of
PROVENTIL Tablets and PROVENTIL REPETABS
Tahlsts hava bean estabiished in padiatiic patients
& years o! age and older. Use of PROVENTIL
REPETARS Tablets In thase age yroups is supparted
by evidence rom agsguate and well-controliad stud-
ias of PROVENTIL REPETARS Tabiets in adults: the
fiugliood that the dissase course, pathophysiclogy.
and the drug's sftact in pediatnic and adutt patients
ara substantially simiar; thes astablishad salely 2nd
eitectiveness of PROVENTIL Tablets in padiatric
patients 6 ysars of age and older; and one clinical trial
thal proviges evidence of iha safety of PROVENTIL
REPETABS Tablets in pediatric patiants aged 6 1o
12 years. Tha recommanded dose of PRUVENTIL
REPETABS Tablets in the pediatric population is
based upon tha racommended pediatric dosing of
PROVENTIL Tablets and pharmacokinstic studies in
aduits showing PROVENTIL REPETABS Tablats to
have similar peak albuterol levels (ie, Gme) and 8Xpo-
sures (ie, AUC) as PROVENTIL Tablets adminisiered
avery b hours at ons-half of the PROVENTIHL
REPETABS Tablets dose. . .

Salety and effectiveness in&%dlalric atiants
below the age of 6 years for PROVENTIL REPETABS
'Iragms and PROVENTIL Tablets have not been estab-

ished.
ADVERSE REACTIONS The adverse reactions 1o
albuterol are simitar in nature to those of othar sym-

pathomimetic agents.
PROVENTIL Tabists
Advarse Expariance Incldences Pf- of patients) In
Adults ant Childran & Years of Age and Older
Advarse Evenl Parcont In¢ldencs
Centrat Nervous 3ystam
Nervousness 20
Tremor 20
Hsadache 7
Dizziness 2
Waakness 2
Sleeplessness 2
kmitability <1
__Drowsingss «1
__ Pestiessness <1
Cardiovescular
Palpitations 5
_Tactyeardia ;
Flushin| <
Chest discomiort <
Musculoakslein
Muscle Cramps 3
Gastrointestinal
Nausea 2
Gonttewrinary
Difficulty In micturition <1
PROVENTIL AEPETABS Tablalz
Incidence of Advarss Ruactions (% of Patients)
ina 1-Wask Clinical Trial*
PROVENTIL PROVENTIL
REPETABS Tablets Tablets
Adverss {4 my svery {2 g every
Event 12 hours) § hours)
Naussd 4 4
Narvoysnass 2 6
Vomiting 4
Somnokence 2 2
*Thig tabla includes adverse reactions cuns‘rdgred fo




EST POSSIBLE

CoPy

par .

MOESCY T ARYEES HORCTIONE (% of PRIOntE}
in 2 1-Week Citmical Trial*

Adve IEFEI’“ ARS Tabluts @

na

Event o) seben”
Nausea 4 4
Nervousness 2 ]
Vomiting 2 4
Somnolence 2 2

“This able inchudes adverse reactions considered to
be possibly or probably treatment ralatsd, in 5 1-week
clinical trial comparng a 4 mg PROVENTIL REPETABS
Tablet administered svery 12 hours to a 2 mg
PROVENTIL Tablat administersd every 6 hours

Although not reportad for PROVENTIL REFETABS
Tablets in the above study. thers hava been reports of
tramar in other tnals. When all ciinical experiencs is
considersd, tha incidence of tramor is approximataty
the sams as that ssen with PROVENTIL Tabists.

A placabo-controlied trial of 4 weeks duration in
157 mild-to-modarata dsthmatic children aged B to
12 ;aars. demonstrated the safety of ascatating doses
of PROVENTIL REPETABS Tablets. In this study, the
starting dose of PAOVENTIL REPETABS Tablets was
4 mg twice daily. Patients were advanced 10 a maxi-
fum of 12 mg PROVENTIL REPETABS Tablats twice
daity by the investigator. basad on panent tolsrance
and resg\a{gse. DnJg one of the 79 children treated
with PROVENTIL REPETABS Tabists was advanced to
ihe maximum daity dose of 12 mg twice daily, The
following treatmant-ralated adverss svents occurrad
in mare than 5% of treated patients and were greater
in PROVENTIL REPETABS Tablets patients when
comparad to placebo;

incidance of Advarss Events Es of m-m:; 1

i » &-Wask Macebo-Controtiad Trial in 15
Chiléren 8-12 Years ol Age

Adverse PAOVENTIL
Event REPETABS Tablats %  Placedo %
Hgattache 2 9
Nervousness 3 6
Insemnia 1 5
Tramor 1}
Palpiation 8
Tachycardia []

Other adverse everts were noted in 5% or fewer
patients, or had equal or greater rates of occurrance
in pracebo patients than in PROVENTIL REPETABS
Tablsts p:lfienu‘ oedbrma. rasi

Casas of urticaria, angiosdama, rash, bronchospas,
omopharyngaal edema, and Imias (including atrial
tibrillation. supraventricular rdia, and axlm%s
tolas) have been rsported attar the use of PROVENTIL
Tablets and PROVENTIL REPETABS Tatuets.

In addition to those adversa raactions reported
above, albuterol, like other Sympathomimetic agents,
Can causs adverse reactions such 25 angina, central
nervous systém stimuiation, drying or writalion ot
the oropharynx, hypertension, unusual tasts, and
vartige.

The reactions are generally transient in nature, ang
it is usually not necessary fo_giscontinue traatment
with PROV%NTIL REPETABS Tablets vz PROVENTIL
Tablets. tn selected cases, howsver, dosage may be
reduced 1emporarily; atter the raaction has subsided,
dosage should be increased in small increments ta
the optimal dosage.

OVERDOSAGE The expected symptoms with over-
tdosage ara those of sxcessive beta-adrenargic stimu-
fation andfor occurrenca of sxaggeration of any of the
symptoms listed under ADVERSE REACTIONS, ag,
an%ina. nypertension, tachycardia with rates up to
200 beats per minute, nervousness, headachs,
tramar. dry mouth, palpitation, nausea, dizziness. and
insomnia. " In addition, seizures, hypotension, arrhyth-
mias, fatigue. malaise, and hypokalemia may also
occur. As with all sympathomimetic medications.
cardiac arrest and aven death may be associated with
abuse of PROVENTIL REPETARS Tablets and
PROVENTIL Tablets. Treatment consists of giscontin-
uation of PROVENTIL REPETABS Tablets and
PROVENTIL Tablets together with appropriate symp-
tomatic therapy. The judiclous use of a cardioselectiva
beta-receptor blocker may be considersd, bearing in
mind that such medication can produce bron-
chosgasm. There is insuticient svidence to detar-
mine if dialysis is baneficial for overdosage of
;%IDEJENT!L REPETABS Tablets or PROVENTIL
ablets.

The oral median lethal dose of albuterct suate in
mice is greater than 2000 mgrkg liwpmxlmatm 250
fimes the maximum recommended daily orat dose for
adults on an mg/m? basis and alyaro)nmamly 200
times the maximum recommended daily oral dose for
children on an mgym? basis). In matura rats. the sub-
cutaneous (s¢) median kethal dose of albutarol sulfate
1S approximatsly 450 mg/kg. éapproxlrnamy 110 limes
the maximum recommanded daily oral dose for
adulls on an mg/me basis, and approximately 90
timas the maximum recommendsd daity gral dose for
children on 2n mg/m? hasis). In small younq rats, the
subcutanecus madian lethat dose is approxirmately

000 mg/ {approximately 510 times e maximum

recommended daily orat dose for adults on an mg/me
basis, and approximately 400 timas tha maximum
recommanded dally oral dose for children on an
mQ/m? basis}.
DOSAGE AND ADMINISTRATION The following
dosa\y-s of PROVENTIL REPETABS Tabtats angd
PROVENTIL Tablets are expressed in tarms ¢
albutero! base.

PROVENTIL REPETABS Tabiats

Usual Dose: Pediatric Patiants § 1o 12 years of
age: For pediatric patients 6 1o 12 ';‘mars of age, the
usual starting dosage of PROVENT(L REP TABS
Tabiets is 4 mg (one tabluy ovary 12 hours,

Adaits and Pediztric Patianis over 12 yaars of
age: For adulls and childran ovar 12 years of age,
the usual stanting desage of PROVENT{L REPETABS
Tatlets is 4 or B mn fana nr bun taktorey aer. 18
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. DOSAGE AND ADMINISTRATION _The following
' k. dosages of PROVENTIL REPETABS Tablsts and
PROVENTIL Tablets ara sxpressed in terms of

albuterol base.
: PROVENTIL REPETABS Tablats
usual Do;a: l‘lllltm.;s Pgl:lng 6 to 151 ;;nerl"?:
ags: For pediatric patient 0 ars i
. .. . ug:al siapr:ing nug:oa of PROVENTIL REPETABS
wuf el n s Tabiesis4mg muhi? svery 12 hours. - o

0?

Adults and |¢IdalrI: allents ﬂ1I2ll 12"=l'l of
age: For adults and chilgren over gars of age,
" oo tr!a' uguai starting dosage of PROVENT?L REPETABS
T ) Tabiats is 4 or § mg (ona or two tablets) avery 12 .
v : hours. - . .
. : o Dosage Adjustment in Pediatric Patients & to 12 .

: ’ . gars of ape: Dasages of PROVENTIL REPETABS v

: . ablats above 4 mp twice 3 day should be used only

: when the patient fails 10 raspond to this dosage while
N an otherwise oplimized asthma therapy, In such
: instances, the PROVENTIL REPETABS Tablets dosage
may be increased cautiously stapwase as tolerated ff 2
favrable response does not occur with the 4 mp twice .
daily initial dosage. The maximum recommended
dosage of PROVENTIL REFETABS Taifsts in pediatric
patients aged & % 11 years is 12 mg twice aday.
Dosage Adjustrent in Adults and Pedistric Patients
over 12 yaars of age: Dosages of PROVENTIL
REPETABS Tablsts above @ mg twice a day should be
used anly when the patient fail to respond to this
dosage while on otherwise aptimized asthma therapy.
The PROVENTIL REPETABS Tablats dosage may be
increased cautiously stepwise as tolerated If a favor-
able response does not otcur with the B mg twice
daily dosage. The maximum recommandsd dosage of
PROVENTIL REPETABS Tablets in adults and pediatric
patiants over 12 years of age is 16 mg twice a day.

The total daily dase shauld not exceed 32 mp per
day in adults and children over 12 gears of age.

Switching to PROVENTIL REPETABS Tablsts:

Patients currantly maintainad on PROVENTIL Tablets
can be switched 1o PROVENTIL REPETABS Tablets. For
example, the administration of 2 4 mg PROVENTIL
REPETABS Tablet svery 12 hours is clinically compa-
rabis to one 2 mg PROVENTIL Tablet avery € hours.
- Muttiples of this regimen up 1¢ tha maximum recom-
- . mended daily gose aiso apply.

PROVENTIL Tabists
Usval Dose: Padlatric Patients & to 12 years of
age: For pediatric patients 6 10 12 ysars of age, the
usual starting dosage is 2 mg three or four times 2

day

Adults and Pediatric Patiants over 12 years of
arl: For adults and pediainc patiants over 12 years
of age, the usual starting dosage is 2 mg or 4 mg

three or four times a day.
Dosage Adjustmant: Pediairic Patianis 8 to 12
. wars of age who tail te respond 1o he Initial stani-
. ng dosage of 2 mg four thmes a duy: For pediatric
patients from 6 to 12 years of age who fail to
raspend 10 the initial starting dosage of 2 my four
times a day, the dosage may be Cautiously increased
stepwise, but not to exceed 24 mQ per day (given in

- divided doses).

- Adults and Pediatric Patients over 12 years of
. age:  For adults and pedicatric patients over 12
years of age. A dosage above 4 mg four times a day
should be used only whan the patient tails to
- respond 10 lower doses. The dosage shouid be
B increased cautiousty Stepwise up 10 2 maximum of 8
mg four timas a day as tolerated if a favgrable
response does not occur with the 4 my initial

ST POSSIBLE ¢

3

dosage.

Eiderly Patients and Those Sensitive to Bela-
Adranargic Stimuiators: An initial dosage of 2 mg
three or four timas a day is recommented for elderty
patients and for those with a history of unusua! sen-
sitivity 10 beta-adrenergic stimulators. If adequate
bronchodilation is not obtained, dosage maﬁv be
increased gradually as tolerated to as much as 8 mg
thres or four times a day.

The fofal daily dose should not exceed 24 mg per
day in padiatric patients from & to 12 years ot age,

- and 32 mg per day in adufts and pediatric patients
aver 12 years of age.

HOW SUPPLIED PROVENTIL REPETABS Tabiets,
4 g albuterol as the sultate (2 mg in the coating tor
immediate release and 2 mg i the tore for ralease
after several hours), white, round, coated tablats,

" branded in red on one Side with the Schering trade-
mark, and product identdication numbars, 431, high-
density palyethyiens bottles ot 100 (NOC
0085-0431-0 g and 500 {NDC 0085-0431-03) and
3:?5031 100 for unit-dose dispensing (NDC 0085-

1 5

- FHOV%NTIL Tablets, 2 rnf albutercl as the sulfats,
white to off-white, round, (lat, baveled-adge tabiat,
scorad diametncally on ona side and engraved with
digits 252 on each side of the score with the product
name (PROVENTIL) and the numbar 2 on the ather
sige. high-density pol alchne botties of 160 (MDC

D085-0252-012) an (NDC 0085-0252-03).
PROVENTIL Tablets, 4 my albuterol as the sulfate,
white to off-white, round, fiat, beveled-edge tablet,
scored diametrically on one side and angraved with
digits 573 on sach side of the score with the product
nams (PROVENTIL) and the number 4 on tha other

side. high denaity ens bottles of 100 {NDC
0065-0873-52) and 300 (NOG J0BE-0273-08). |
Store PROVENTIL REPETABS Tableis betwasn 2°

and 25°C ;30 and 77°F), and PROVENTIL Tabists
between 27 and 30°C (36" and 86°F). Protect



PROVENTIL Tablets are expressed b terms of
albuterol basa .
- ‘e PROVENTIL REPETABS Tabiets

’ ’ ' Usual Dose: Pediatric Patients 6 te 12 years of ” e

o Y age: For pediatric patients 6 1o 12 years of age. the

: - usual starting dosage of PROVENTIL REPETABS
o . ’ - . Tabiets 1s 4 mQ (one tablet} every 12 hours. ,
o . ‘ - Adults and Padiatric Pationis over 12 yaars of . . . - .

S . _ age: For adults and children over 12T¥ears of age, . o . ' e
~e ;—eﬁ_usual starting dosage of PROVENTIL REPETABS . . . . . )
. - ablets is 4 or & my {one of two tabists) every 12 . - .. . . ) oL . -
e - - hours. . . . . /
- Dosape Adjustment in Pediatric Patigats 6 to 12 M
ears of age: Dosages of PROVENTIL REPETABS
ablets above 4 mQ bwace a day should be usec only

when the patient tails to respond to this dusa?e while
Sy ¢n otharwiss uglmzed asthma therapy. [n such
” instances, the PROVENTIL REPETABS Tabiets dosage
Q may be increased cautiously stapwrse as tolsrated i a
T favorable rasponse does not occur with the 4 mig twice
", daily initial dnsa?‘gf The maximum recommended
' il dasage of PROVENTIL AEPETABS Tablets in pedutrc
G

Y

patients aged 6 to 11 years is 12 mg twice a day.
. Dosage Adjustmant in Aduits and Pediatnic Patignts ) .
e ¢ -, over 1 gu.rs of age. Dosages of PROVENTIL .- ' Lo - .
e Do ©olo T 5T U REPETABS Tablets above 8 mg twice aday showld be B T e T Tl 0 e L o
A PO « usad only when the patient fails to respond to this Lt ey
T~ - o < ' dosage while on otherwise optimized asthma therapy.  * s
r

) The PROVENTIL REPETABS Tablets dosage may be .
' Intreased cauticusty stepwise as tolerated if a faver- - - . }
tom : able response does nol occur with the & mg twice . : S oL
’ daig dosape. The maximum racommanded dosage of P :

PROVENTIL REPETABS Tabiets in adults and pediatne L : .
patients over 12 years of age is 16 mg twice a day, : PR .

The totat daily dose should not exceed 32 mg per . .
day in aduits and chiigzen over 12 years of age.

Switching to PROVENTIL REPETABS Tabiats: .
Patients currently maintained on PROVENTIL Tablets - A
can be switched to PROVENTIL REPETABS Tablets. For
exampte. ihe administration of a 4 mg PROVENTIL
REPETABS Tablet svery 12 hours is ciimcally compa-
rable 10 one 2 mg PROVENTIL Tablet every 6 hours.
Muitiptes of this regimen up to the maximum recem-
mgnded daily cose aisc apply.

PROVENTIL Tablers
Usual Dose: Padiatric Patients 6 to 12 years of
age: For pediatric patients 6 to 12 years of age. the
usual starung dosage is 2 mg three ot ipur Umes a
da

Y.
Adults snd Padistric Pattante over 12 ysars of
l?e: For adults and pediatric patients over 12 years
of age. the usual starting dosage is 2 mg or 4 mQ
thrae or four timss a day.
Dasare Adjustmeant: Pedlatric Patlenis 6 o 12 .
sars of age who fail 1o respond to the Initlal start- . s
ing dosage of 2 mg four imas & day. For pediatric .
patients trom 6 t& 12 years of age whe fail 10
respond 10 the initia! starting dosaga of 2 mg tour
times a day, the dosage may be cautiously increased
stepwise, Dut not 1o exceed 24 mQ per day (given in
dwvided duse?
Adults and Pedistric Patiants over 12 years oi
age:  For adults and pedicatric patients over 12
years of age. A dosage above 4 mq four times a day
should be used onty when the patient tails to
rgspond to lower doses. The dosage should be
incraased cautiously stepwise up to a maximum of 8
mp four times a day as tolerated it a tavorable
response does Aol pcour with the 4 mg initial
dosage.
Eiderly Patients and Those Sensibva 1o Bata-
Adranergic Stimulators: An initial dosage of 2 mg
three or four times a day is recommanded for eldarly
patients and for thoss with a history of unusual sen- .
sitivity to beta-adranergic stimulatars. |f adequate .
bronchodilation is not obtained, dosage mag' be ’
increased gradualty as tolerated to as much as & mg
three or four times a day.
The total daily dosa should not exceed 24 mg per
- day in padiatric patients from & to 12 years of age.
. ang 32 mg per day in adults and pediatric patients
over 12 years of age.
HOW SUPPLIED PROVENTIL REPETABS Tablets,
4 mg albulerol as the sulfate {2 mg i the coating for
immediate retease and 2 mp in tha core for rejease
atter several hours), white, round, coated fablets,
branded in red on one side with the Scharing trade-
mark, and progutt identitization numbers, 431, high- - : )
density polyethylene bottles of 100 (NDC . : .
0085-0431-0 ) and 500 (NDC 0085-0431-03) ard '
boxas of 100 for prit-dose dispensing (NDC 0085-

31-04). .
PROV&NT!L Tabists, 2 myg albuterc! as the sulfate, : .
white 10 off-white, round. flat, beveled-edge tablet, .
scored diametrically on one side and engraved with
digits 252 on each side of the scors with the product
name (PROVENTIL) and the number 2 on the other
side, high-densrty Jw%am ene bottles of 100 (NDC
0085-0252-02) and 500 (NDC 0085-0252-03).
PROVENTIL Tablets. 4 mg albuterol as the sulfate.
white to off-white, round, flat, bavelad-adgs tablet,
scored dismetrically on one side and angraved with
digits 573 on sach side af the score with the product
B n%meh(‘Pﬁg\'ENiEL) and gh; number 4 on tha otrsué R
. side, e athylene bottles of 100 {N|
0085—0873-021 amrg%( 0C 0085-0573-03). f
Store PROVENTIL REPETABS Tablats betwasn 2°
and 25°C (36" and 77°F), and PROVENTIL Tablets
betwaen 2" and 30°C (38" and 86°F). Protsct
o PROVENTIL REPETABS Tablets in the ualt-doss box
- from excessive moisture.
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OCT -5 1998
. __ PROJECT MANAGER’S LABELING REVIEW
NDA: 17-853/S-016 and-
Project Manager: Parinda Jani APPEARS THIS WAY
ON ORIGINAL

Sponsor: Schering Corporation
Products: Proventi! Tablets and Proventil Repetabs Tablets

Date submitted: Décember 23, 1996
September 24, 1998 (subject of this review)

Background: These supplements provide for the changes recommended by the Division for
all beta-agonists. On June 24, 1997, approvable letters were sent to the sponsor requesting
additional information. Also, on September 18, 1997, Proventil Repetabs Tablets were

- approved for use in children 6 to 12 years of age (NDA 19-383/ S-011). On September 24,
1998, sponsor responded to the AE letters and has incorporated the changes recommended in
the labeling approved for Proventil Repetabs, which is the subject of this review.

DESCRIPTION: ~
The sponsor has incorporated the recommended changes.

CLINICAL PHARMACOLOGY: :

The first sentence of the second paragraph should be revised to *“In vitro studies and in vivo
pharmacologic studies have demonstrated that glbuterol, has a pmfcréhﬁgl effect on beta;-
adrenergic receptors compared with isoproterenol.” The word::}should be deleted
from the second sentence. The last sentence should be revised to “The precise function of
these receptors has not been established.”

The third paragraph should be revised to “In controlled clinical trials, albutero] has been
shown to have more effect on the respiratory tract, in the form of bronchial smooth muscle
relaxation than isoproterenol at comparable doses while producing fewer cardiovascular
effects.”

Preclinical: o

In the first sentence of the first paragraph the words: \should be changed to
“amounting to.” '

The paragraph “Studies in laboratory animals..... .is unknown.” was deleted by error and
should be reinstated.

Pharmacokinetics:
There are no changes made to this section.
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Clinical Trials:

There are no changes made %o this section.

INDICATION AND USAGE:
There are no changes made to this section

CONTRAINDICATIONS:
The words “albuterol or” should be added after “hypersensitivity to.”

WARNINGS:  /
The term “ECG” should be spelled out as “electrocardiogram.”

PRECAUTIONS: General:

The last sentence of the first paragraph should be revised to “Clinically significant changes
in systolic and diastolic blood pressure have been seen and could be expected to occur in
some patients after use of any beta-adrenergic bronchodilator.”

The second sentence of the second paragraph should be revised to “As with other beta-
agonists, albutero! may produce...... ”

Information for Patients: - )
In the first sentence of the first paragrapl{ }should be replace with “may”. The
words.,_ e “should be replaced with “taken, take and taking.”

Drug Interactions: Moncamine Oxidase Inhibitors or Tricyclic Antldepr&ssants
The word “extreme” should be added before cautlon N

L~

CarcmogeneSls, Mutagenesis, and Impairment of Fertility, and Teratogenic Effects-
Pregnancy Category C:

The sponsor was asked to include the following information in the labeling.
1. Names of the mutagenic cell types used for the mutagenicity assays

2. The doses, duration of study, species name, and the route of administration for the
carcinogenicity study in hamsters; and

3. All doses used in carcinogenicity and reproduction studies.
The sponsor has not provided a any information, but based on the information that the Agency

has! _ i this section should be updated. A review by a
pharmacologist 1s needed.
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Use in Labor and Dehvery
There are no changes made to this section.

Tocolysis:

The third sentence should be revised to “Serious adverse reactions, including maternal
pulmonary edema, have been reported during or following treatment of premature labor with
beta,-agonists, including albuterol.”

Nursing Mothers:

There are no cha.nng made to this section.

Pediatric Use;
Changes approved in supplement S-011 (Proventi! Repetabs Tablets) are incorporated in this
section.

ADVERSE REACTIONS:
. The paragraph “Although not reported for PROVENTIL REPETABS Tablets in the above
study, there have been reports of tremor in other trials. When all clinical experience is
considered, the incidence of tremor is approximately the same as that seen with
PROVENTIL Tablcts " should bc moved before the adverse incidents in pediatric patients
paragraph” B
7T T""The pediatric adverse events should be described in a tabular
‘format. ThlS section should be reviewed by a medical officer.

The statement “Cases of urticaria, angioedema, rash, bronchospasm,' ) “__3
oropharyngeal edema, and arrhythmias (mclud;ng atrial fibrillation, SUpraventncula.r
tachycardia, extrasystoles) have been reported after the use of Proventil Repetabs Tablets

and Proventil Tablets.” should be added.

OVERDOSAGE:
The median lethal dose statement needs to be reviewed by a pharmacologist.

DOSAGE AND ADMINISTRATION:
There are no changes made to this section.

The recommended dosing age groups should be changed to: Adults and children over 12
years of age and children smsm 6 to 12 years of age.

HOW SUPPLIED:

The sponsor has included the type of bottles as recommended by the Division. The sponsor
has added “beveled edge tablet, scored diametrically on one side and engraved with digits
252 on each side of the score with the product name (Proventil) and the number 2 on the
other side” to thé description of the Proventil Tablets.
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Recommendation: Supplements S-016 (NDA 17-853) and S-010 (NDA 19-383) should be
approved. Draft approval letter is attached.

- e o ,
Parinda Jani Date

Project Manager 7

/
/S/ - -——u-———j AWABILY;

“Badrul Chowdhury, MD.7 CONCUR Date
Clinical Reviewer

/8/ NW [0—[Z2-9

Virgil Whitehurst, Ph.D. CONCUR Date
Pharmacologist

¢ >
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JUN 1 3 1997

—  MEDICAL OFFICER REVIEW

Division of Pulmonal_'x Drug Products !HFD-57OI q

APPLICATION #: NDA 17-559/5-023 APPLICATION TYPE: NDA labeling
supplement
CATEGORY OF DRUG: Short-acting beta PRODUCT/PROPRIETARY NAME: Proventil inhalation
agonist o ' Aerosol
SPONSOR: Schering Corp. USAN / Established Name: Albuterol
ROUTE OF ADMINISTRATION: Inhaled
MEDICAL REVIEWER: L. Miriam Pina, M.D. REVIEW DATE: June 13, 1997
| S ————————— it B
SUBMISSIONS REVIEWED IN THIS DOCUMENT
Document Date: CDER Stamp Date:  Submission Type: Comments:
01103197 01/06/97 Beta-Agonist Class Labeling
supplement

RELATED APPLICATIONS (if applicable)

Document Date: APPLICATION Type: Comments:
12/23/96 & 01/03/97 NDA 18-473 Ventolin MDI - Beta-Agonist Class Labeling
. supplement

Overview of Application/Review:

Supplement 023 provides for the changes recommended by the Division under Beta-Agonist Class
labeling. This supplement supersedes pending labeling supplements 5-0017, S-0019 and $-0020. The
sponsor has followed most of the recommended changes in the tabeling requested by the Division, but
some changes are still needed.

Indication: Asthma | Patient population studied:  Adult and pediatric
Outstanding Issues: , .

Recommended Ré'g'u!:a:_tofy Action: | : " N drive location} i
New Clinical Studies: Clinical Hold Study May Proceed

NDAs:

Efficacy / Label Supp.: X Approvable Not Approvable

Date: _&/73 /%>
Date: C,// Gl 2

r 4
Signed: Medical Reviewer: /S/
Medical Team Leader: 7
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NDA 17-559
§-023 —— Page 2
MEDICAL REVIEW
NDA# 17-559
MEDICAL REVIEWER: Liza M. Pina, M.D. _ )
PRODUCT: Proventil Inhalation Aerosol
INDICATION: Asthma
SPONSOR: Schering Corp.
DOCUMENT REVIEWED: Supplement 023
DATE SUBMITTED: 01/03/97

()"

DATE REVIEW COMPLETED:  June 13, 1997

RESUME
Supplement 023 provides for the changes recommended by the Division under Beta-Agonist Class

labeling. This supplement supersedes pending labeling supplements S-017, S-019 and S-020. The
sponsor has followed most of the recommended changes in the labeling requested by the Division, but
some more changes are recommended.

BACKGROUND
In 1996 the Division issued a summary of recommendations for to update and harmonize the information
provided in the labelings for this class of drugs. Sponsors were asked to make the recommended changes

as applicable to their drug products.

REVIEW OF SUBMITTED LABELING SUPPLEMENT

This supplement was submitted in response to the Division's requests under the Beta-Agonist Class
labeling. It was reviewed based on the last approved labeling supplement on file for this NDA, $-010,
approved on April 22, 1986. The following recommendations pertain to the clinical information provided in
the proposed iabeling: .

-

1. Clinical Pharmacology section:

First paragraph: It is acceptable. This paragraph appears in the approved label forI Yo aerosol
solution.

L§§9_9nq_9a@9r_a_9h:__Ihg_denta_s_e_ir—_m”"_' T T e

e : - - S L .
Third paragraph: The addition of this paragraph “In controlled clinical trials... EKG changes.” has
been approved in the labeling for the, % inhaled solution; it is acceptable.

Fifth paragraph: “The effects of rising... was alsp seen” is acceptable.

Phamacokinetics: Ail the information regarding

confusing to the reader. This information should B& deleted.” ™

[N ———em———

 maybe

The paragraph: “Because of its gradual ... 44% as metabolite” has been deleted by the sponsor,
but it provides important pharmacokinetic information and should be added under this subheading.

glfnig_al trials: The changes proposed by the sponsor under this subheading are acceptable.
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2. Indication and Usage section: .
In this section, under 21 CFR 201.57(c)(3)(I) can include the age group for which the product has
shown evidence of effectiveness and safety. However, the sponsor's proposal to change the age
indicated - has not been justified, therefore, the label should state that this
product is indicated ta " ipatients 12 years and above.
3 Warning section: o
The_content of the paragrap e )
{ as been already addressed in other subheadings within this section. To avoid redundancy
1A1S paragraph should be deleted.
All other changes in this section are acceptable.
4, Precautions:
Some changes in wording are suggested for consistency with other albuterol products. See
proposed labeling.
_ Pediatric Use: This subheading should state“m?t thisproducf ~ T T
5. Adverse reactions section:
The Division requested that the adverse events be listed in a tabular format. Some changes in the
format are suggested to the sponsor’s proposed table. See proposed labeling.
The information regarding adverse event{ **‘gubmitted by the sponsorin a
J
: ‘ saresult, These
ata should be deleted fron the présent abeling.
6. Overdosage:
The changes in the wording of this section are acceptable. The information on the median lethal
dose will be reviewed by the pharmacology reviewer. ‘
7. Dosage and Administration: —
The information should be limited to patients 12 years of age and older; D

RECOMMENDATIONS
This supplement is approvable from the clinical point of view. Some changes are recommended for
consistency of the information provided for other albuterol products.

COMMENTS TO THE SPONSOR
1. Regarding Clinical Pharmacology section:

First paragraph: It is acceptable. This paragraph appears in the approved label forL,% aerosol
solution.

_Second paragraph: The phrasg’ T
4 - ‘

Third paragr"aph: The addition of this paragraph: “In controlled clinical trials... EKG changes” has
been approved in the labeling for the }6 inhaled solution; it is acceptable.

Fifth paragraph: “The effects of rising... was aiso seen” is acceptable.
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Pharmdicokinetics,~ All the information regarding( ' : . ,fmay be

confusing to the reader. This information should be deleted.

The paragraph: “Because of its gradual ... 44% as metabolite” has been deleted by the sponsor,
but it provides important pharmacokinetic information and should be added under this subheading.

Clinical trials: The changes proposed by the sponsor under this subheading are acceptable.

Indication and Usage section:

This section, under 21 CFR 201.57(c)(3)(]), can include the age group for which the product has
shown evidence of effectiveness and safety. However, the sponsor’s proposal to change the age
indicated :has not been justified, therefore, the label shouid
state that This product 16 ‘iﬁd‘i&éi‘é&’?@aﬁents 12 years and above.

Warning section:

The content of the paragraprﬂ:ﬁ T e S
{ has been already addressed in othér subhieadings Within 1his section. To avoid redundancy
is paragraph should be deleted.

All other changes in this section are acceptable.

Precautions:
Some changes in wording are suggested for consistency with other albutero! products. See
proposed labeling.

Pediatric Use: This subheading should state that safety and efficacy of this product in chiidren
below the age of 12 years have not been established.

Adverse reactions section: ‘
The Division requested that the adverse events be listed in a tabular format. Some changes in the
format of the sponsor’s proposed table are suggested. See proposed labeling.

_The information regarding adverse eventd’

s aresult, these data should be deleted from the present labeling.”

L

Overdosage:
The changes in the wording of this section are acceptable. The information on the median lethal
dose will be reviewed by the pharmacology reviewer.

Dosage and Administration: S
_The information should be limited to patients 12 years of age and older] )

.

Medical Reviewer-
June 13, 1997

v

Idivision file”
fPina
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3. NAME AND ADDRESS OF APPLICANT (City and State) 4. AF NUMBER

Schering Corporation

2000 Galloping Hill Road 5. SUPPLEMENT (S)
Kenilworth, NJ 07033 NUMBER (5) DATES (S)
6. NAME OF DRUG ) 7. NONPROPRIETARY NAME SLR-023 12/27/96
irovenill Inhalation albuterol metered

eroso dose aerosol ~ '

8. SUPPLEMENT PROVIDES FOR: 9. AMENDMENTS  DATES

changes recommended by the division under Beta-
agonist Class labeling.

10. PHARMACOLOGICAL CATEGORY 11. HOW DISPENSED 12. RELATED IND/NDR/DMF
Beta,-adrenergic RX X otC

bronchodilator

13. DOSAGE FORM(S}) 14. POTENRCY

Metered Dose Aerosol 90ug/burst

16. RECORDS AND REPORTS
CURRENT YES NO

REVIEWED YES NO

15. CHEMICAL NAME AND STRUCTURE

17. COMMENTS
This is an evaluation of the DESCRIPTION and HOW SUPPLIED sections of

the proposed clean copy of the labeling. Adequacy will be based on 21CFR
201.57 and 201.100 parts of the regulations.

doc # 17559823 .SUP

18. C'ONCLUSI(?NS AND RECOMMENDATIONS . . . N . .
The project manager has indicated in her review that the phrase "Avoid

spraying in eyes" should be added to the patient’s instruction for use.

With this change, the supplement is approvable from a chemistry and
manufacturing stanhdpoint.

15. REVIEWER ; ) —

NAME SIGNATURE S/ : DATE COMPLETED
John C. Leak, Ph.D. / 6/20/97

"
DISTRIBUTION ORIGINAL JACKET DIVISION FILE REVIEWER .. C80 SUP. CHEMIST
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" JUN 24 1997
Division of Pulmofrary Drug Products
Review of Pharmacology and Toxicology Data
Reviewer : VEWhitehurst
Date Reviewed : June 23, 1997
NDAs : NDA 17559/S-017, S-019, S-020 and S-023
Submission Dates : January 3, 1989/S-017
June 1, 1989/S-017
November 9, 1993/5-019
November 19, 1989/S-019
February 25, 1994/S-019
April 14, 1995/S-020
December 23, 1996/S-023
January 3, 1997/S-023
Sponsor : Schering Corp.
Drug : Proventit Inhalation Aerosol (albuterol sulfate)
Category : beta agonist

Indication : Treatment of asthma

Reason for the review : Class labeling review for Proventil Inhalational Aerosol
(albuterol sulfate),

Dose : Adults and children 12 years and older : Maximum daily dose is 6 inhalations
(90 pgf inhalation) or 540 g daily, approximately 11 pg/kg for a 50 kg person.

Route of administration : oral

Reason for the supplement : Class labeling for Proventil Inhalation Aerosol.
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Division of Pulmonary Drug Products ] £2

——

Review of i’harmacc?logyfl" oxicology Data
Review: Final Labeling
Reviewer: VEWhitehurst

Date of submissiorn 9/24/98-SLR 016 (NDA 17,853)
/ SLR 0TO{NDA 19,38

|

Review completion date: October 19, 1998
Information to be conveyed to ihe Sponsor: yes
. HFD; HFD 570

NDA: NDA 17,853 and NDA 19,383

Sponsor: Schering Corpotation
2000 Galloping Hill Road ﬁ . -
Kenilworth, N3-07033-0530

Drug: Prpventil Repetab Tablets ( 19, 38)3) and Proventil Tablets (17,853)

?

Category: Beta Adrenergic agonist

Indication: Treatment or prevention of acute bronchospasmin patents
years of age and older with obstructive airway disease and attacks of
bronchospasms.

Administration: Oral
Dosage: Children: 6 —12 years, maximun daily dose, 24 mg or 1.2 mg/kg
for a 6 year old year old weighting 20 kg.

Adult : Adults, maximun .daily dose. 32 mg or 0.64 mg /kg for a 50 kg
adults. '

Labeling for Proventil Repetabs Tablets and Proventil Tablets:
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The preclinicaksections should be revised as followmg
Preclinica¥section : Please add
Studies in laboratoy animals (minipigs, rodents and dogs) have demonstrated
the occurrence of cardiac arrhythmias and sudden death (with histologic
evidence od myocardial necrosis) wher{ _~ agonists and methylxanthanes
are administered concurrently. The clinical mgmﬁcance of these findings is
unknown.
Carcinogenesis,}\’Iutagenesis and Impairment of Fertility:
In a 2-year study/in Sprague-Dawley rats, albuterol sulfate caused a
significant dose-related increase in the incidence of benign leiomyomas of
the mesovarium at and above dietary doses of 2 mg/kg  (less than the
maximum recommended daily oral dose for adults and children on a mg/m?
basis). In another study this effect was blocked by the coadministration of
propranolol, a non-selective beta-adrenergic antagonist. In an 18-month
- study in CD-1 mice, albuterol sulfate showed no evidence of tumorigenicity
at dietary doses up to 500 mg/kg (approxlmately 65 times the maximum
recommended dally oral dose for adults on a mg/m? basis and approximately
50 tunes the maximum recommended daily oral dose for children on a
mg/m? basis). In a 22- month study in the Golden hamster, albuterol sulfate
showed no-evidence of tumorigenicity at dietary doses up to 50 mg/kg
(approximately 8 times the max1mum recommended daily oral dose for
adults and chlldren on a mg/m? basis). ' .
, SN
Albuterol sulfate was not mutagenic in the Ames test with and without
metabolic activation using tester strains S. Typhimurium TA 1537,TA 1538
or TA 98 or E coli WP,, WP,uvra and WP 67. No forward mutation was
seen in yeast strain S. cerevisiae So nor any mitotic gene conversion in yeast
strain S. cerevisiae JD; with and without metabolic activation. Fluctuation
assays in S. typhimurium TA 98 and E Coli WP,, both with metabolic
activation, were negative. Albuterol sulfate was not clastogenic in a human
peripheral lymphocyte assay or in an AH, strain mouse micronucleus assay.

e

ai

|

Teratogenic Effects-—Pregnancy Category C
In a study in CD-1 micef
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above 0.25 mg/kg (less than the maximum recommended daily oral dose for
aduits omfmg/m2 basis) induced cleft palate formationin 5 of 111 (4.5%)
fetuses. At a sc dose of 2.5 mg/kg (less than the maximum recommended
daily oral dose for adults on a mg/m2 basis), albuterol sulfate induced cleft
formation in 10 of 108 (9.3%) fetuses. The drug did not induce cleft palate
formation when administered at a sc dose of 0.025 mg/kg (significantly less
than the maximum recommended daily oral dose for adults on a mg/m’
basis). Cleft palate also occurred in 22 of 72 (30.5%) fetuses from females
treated with 2.5 mg/kg isoproterenol (positive control) administered
subcutaneously.é( reproduction study in Stride Dutch rabbits revealed
cranioschesis in 7 of 19 (37%) fetuses when albuterol sulfate was
administered orally at 50 mg/kg (approximately 25 times the maximum
recommended daily oral dose for adults on a mg/m? basis).

Studies in pregnant rats with tritiated albuterol demonstrated that

. approximately 10% of the circulating maternal drug is transferred to the
fetus. Disposition in the fetal lungs is comparable to the maternal
lungs, but fetal liver disposition is 1% of maternal liver levels.

There are no adequate and well-controlled studies in pregnant women.
Because animal reproduction studies are not always predictive of human
response, albuterol should be used during pregnancy only if the potential
benefit justifies the potential risk to the fetus. R
Various congenital anomalies, including cleft palate and limb defects, have
been reported in the offspring of patients being treated with albuterol. Some
of the mothers were taking multiple medications during their pregnancies.
Because no consistent pattern of defects can be discerned, a relationship
between albuterol use and congenital anomalies has not been established.

Overdosage :

The oral median lethal dose of albuterol sulfate in mice is greater than 2000
mg/kg (approximately 250 times the maximum recommended daily oral
dose for adults on a mg/m? basis and approximately 200 times the maximun
recommended daily oral dose for children on a mg/m” basis). In mature rats,
the subcutaneous (sc) median lethal dose of albuterol sulfate is
approximately 450 mg/kg (approximately 110 times the maximun
recommended daily oral dose for adults on a mg/m’ basis and approximately
90 times the maximun recommended daily oral dose for children on a
mg/m’ basis). In small young rats, the sc median lethal dose is
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approximately 2000 mg/kg (approximately 510 tlmes the maximum
recommernded -daily-oral dose for adults on a mg/m? basis and
approximately 400 times the maximun recommended daily oral dose for
childrenon a mg/m’ basis).

-
-~

APPEARS THIS way
- ON ORIGINAL

7
7
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The calculations for the labeling for Proventil Repetabs Tablets and
Proventil tablets are listed below:

Proventil Repetabs and
Drug: Tablets

# daily
Age mg/dose Doses mglday kg Mgkg factor mg/m?
Pediatric ST 24° 20 1.20 25  30.00
Adult I 32 50 0.64 37 2368
y Conv. Dose Ratio Rounded Dose Ratio

Route mgkgld Factor mg/m? Adults Children | Adults Children

1500J 63.3446 50 65 50

-3
3 o - — -— -
3 o - — - -
e 6 12| 0.50676 0.4 1/2 1/3
Hamster [EROEETS 4 2oor 8.44595 6.666667 7
Reproduction and
Fertility:
Rat 6 300{ 12.6689 N/A 15 N/A
Rat 6 o — N/A — N/A
Rat 6 o -— N/A — N/A
Extra — _— - N/A — N/A
Teratogenicity: S

0.075| 0.00317 N/A | 1/316 N/A
0.75| 0.03167 N/A 1/32 N/A
7.5( 0.31672 N/A 13 N/A
600| 25.3378 N/A 25 N/A
— - N/A — N/A

6000| 263.378 200 250 200

of -— — —_ —

2700 114.02 80 110 90
12000} 508.757 400 510 400

W wom
OO0 0O

!

]

[ ]

[ ]

1

]

!

]

]

1

BEST POSSIBLE COPY



ConversmH,Correcho and
Rounding Factors:

“Human|  Weight| Factor Factor Exposure]Round to
greater
_ than
Age (yr) (kg)| (kg/m?) Species| (kg/m?)] x-times| nearest
- : human '
0 ¥ 251 dog 20§ 1 1
1 }0 25 guinea 8 10
pig
2 12 25{ hamste 4 100 10
r
4 16 25] monkey 12 1000 100
6 20 25 mouse 3 10000 1000
12 50 37 rabbit 12
rat 6

BEST POSSIBLE COPY

Cenclusion; Labeling revisions should be forwarded to the sponsor.

“Virgj) Whlt!hurst
Pharmacologist

CC:

Division File :

(

HFD-570/JSun
HFD-570/V Whitehurst
HFD-570/BChowdhury
HFD-570/JParinda

AN

92’

?
1

/S/
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JUN 2 2 1997
NDA 17-55975-017, $-019, $-020, $S-023

Schering Corporation
2000 Galloping Hill Road
Kenilworth, New Jersey 07033-0530

Attention: Joseph F. Lamendola, Ph.D.
Vice President
U.S5. Regulatory Affairs

Dear Dr. Lamendola:

Please refer to your supplemental new drug applications dated
January 3, 1989 (S-017), November 9, 1993 (S-019), April 14, 1995
(S-020) and December 23, 1996 (S-023), received January 10, 1989
{(S-017), November 12, 1993 (S-019}), April 18, 1995 (5-020), and
December 24, 1996 (S5-023), submitted under section 505 (b) of the
Federal Food, Drug, and Cosmetic Act for Proventil {albuterol)
Inhalation Aerosol.

We acknowledge receipt of your submissions dated June 1, 1989 (S-
017), November 9, and 19, 1993, February 25, 1994 (S-019), and
January 3, 1997 (S-023).

Supplement S-017 provides for revised Patient's Package Insert
and HOW SUPPLIED section. This supplement has been superseded by
Supplement S-023; therefore, it is being retained in our file.

Supplement S-019 provides for revised Pregnancy: Teratogenic
Effects: Pregnancy Category C subsection of the PRECAUTIONS
section. This supplement has been superseded by Supplement S$-023;
therefore, it is being retained in our file.

Supplement S-020 provides for revised Drug Interactions
subsection of the PRECAUTIONS section. This supplement has been
superseded by Supplement 5-023; therefore, it is being retained
in our file.

Supplement 5-023 provides for revised labeling as requested by
the Agency for all beta-agonists.

We have completed the review of supplement S-023 as submitted
with draft labeling, and it is approvable. Before this
supplement may.be approved, however, it will be necessary for you
to submit revised draft labeling. The labeling should include the
changes in the enclosed marked-up draft labeling. In addition,
the following information should be included:
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1. The number of actuations delivered from the[:::}g canister
should be listed in the DESCRIPTION and HOW SUPPLIED
sections.

2. The names of the mutagenit cell'éypes'used for the

mutagenicity assays for albuterol sulfate should be included
in the labeling.

3. The doses, duration of study, species name, and the route of
administration for the carcinogenicity study in hamsters
should be included in the labeling.

4. If available, all doses used in carcinogenicity and
reproduction studies should be included in the labeling.

5. Please submit the reports of the mutagenicity assays for
albuterol sulfate to your NDA.

6. The color of the mouthpiece and the cap should be specified
in HOW SUPPLIED section.

7. The term "test spray"” in the DOSAGE AND ADMINISTRATION
SECTION, and in item 2 of the Patient's Package Insert
should be more clearly defined based on the data. This
should include the number of sprays needed for priming, and
how long an interval may pass before repriming.

To facilitate review of your'submission, please provide a
highlighted or marked-up copy that shows the changes that are
being made. -

If additional information relating to the safety or effectiveness
of this drug becomes available, revision of the labeling may be
required.

Within 10 days after the date of this letter, you are required to
amend the supplemental application, notify us of your intent to
file an amendment, or follow one of your other options under 21 °
- CFR 314.110. In the absence of such action FDA may take action
to withdraw the application.

APPEARS THIS WAY
ON ORIGINAL
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If you have any questions, please contact Ms. Parinda Jani,
Project Manager, at (301) 827-1064.

Sincerely yours,

John K. Jenkins, M.D.

Director

Division of Pulmonary Drug Products
Office of Drug Evaluation II

Center for Drug Evaluation and Research

Enclosure: Marked-up draft labeling

APPEARS THIS WAY
ON ORIGINAL
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